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matter as we consider interesting and important 
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money or in consideration of advertising pat- 
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The Chicago office of the Railroad Ga- 
zette has been moved to 375 Old Colony 
Building. It ‘is connected with the office 
of the Master Mechainics’ and Master Car 
Builders’ Association, and with the library 
of the Western Railway Club. 





By a vote of five to four, the United States 
Supreme Court has reversed the decision of 
the New York Court of Appeals in the Loch- 
ner case, and declares the New York statute 
limiting the hours of labor to ten hours a 
day and sixty hours a week in the bakery 
and confectionery trades to be unconstitu- 
tional. The decision is important because it 
differentiates the police power of the com- 
monweailth from the ordinary contract right 
of the individual. It is considered a valid 
exercise of the police power to limit working 
hours strictly in occupations which are dan- 
gerous to health, such as mining, and in in- 
dustries where child labor is affected. But 
the court did not ‘consider the baker’s trade 
a dangerous one; it saw no reason, on 
grounds of public policy, why bakers should 
not work long hours, and it based its deci- 
sion on the liberties guaranteed to the in- 
dividual under the Fourteenth Amendment. 
The liberty to buy and sell labor, free and 
unrestrained, is included among these rights, 
subject only to curtailment by police power 
for the protection of the public. It is quite 


conceivable that there may be much honest 
difference of opinion as to how far this pub- 
lic protection should extend, but the decision 
of the court makes it clear that statutory 
restriction of the hours of labor must rest 
on other grounds than those of trade union 
expediency. 


A few weeks ago—while low thermometers 
still ruled—an eastern newspaper printed an 
item on a familiar subject somewhat as fol- 
lows: 


Dissatisfaction is said to exist among the 
trainmen of the A. B. & C. road, over an order 
which has been issued requiring them to ride on 
the outside of freight trains from one end of 
the division to the other. The men claim that 
this in inflicting an unnecessary hardship in 
cold weather, for some time past there has 
been a general rule requiring the trainmen to 
keep on the top of the trains while making 
runs, but the rule has never been rigidly en- 
forced. With a temperature near the zero mark 
and the trains going at thirty or forty miles an 
hour, the trainmen have made a_ practice of 
seeking shelter in the caboose or engine cab. 
The order now posted forbids this practice and 
instructs the two brakemen to ride on the top 
of the cars in view of the engineer and conduc- 
tor at all times. The men will make a protest. 
An officer says that the reason of the issuing of 
the order was a recent accident. The trainmen 
were riding in the caboose. Several cars on 
the rear end of the train broke loose and the 
engineer did not miss them, and the cars were 
left behind and were struck by another freight, 
causing a slight wreck. 

We call the subject a familiar one because 
orders of the same tenor as this have been 
issued, with more or less frequency, for the 


past fifty or sixty years. In some quarters 


301 


there has seemed to be a regular sequence 
ot orders, obedience, partial obedience, dis- 
obedience, disaster; orders, obedience, par- 
tial obedience, and so on. The somewhat 
similar process in “jacking up” the conduc- 
tors on the rule forbidding them to carry 
deadheads without passes seems to have 
been successfully ended; why should not this 
be ended also? That any order, on any sub- 
ject, needs to be reissued because it is dis- 
obeyed is a defective theory which ought to 
be “stamped out,” for a very little trial will 
show to any one how much better it is to 
bring the men up to a rule instead of taking 
the rule down to the men; but the riding-on- 
top-of-the-train rule can now be _ settled 
on a more rational basis than formerly, be- 
cause of the change that has been brought 
about by the introduction of the air-brake. 
For what are men needed on top of trains? 
If the air-brake is working, they are needed 
only as lookouts, evidently. Are they worth 
their wages for that purpose? (In this par- 
ticular ease the real fault was tailure to go 
back with red signals, a matter which could 
not be affected by the presence or absence 
of men on top.) In witer .the superin- 
tendent whe thinks that he needs lookout- 
men must also ask himself whether he has 
the persistency to enforce his requirement, 
year in and year out. The rule that one 
man at a time may go forward or back to 
warm himself usually works out the other 
way; only one at a time stays out; and the 
1 may soon be reduced to 0. If the rule be 
treated as a summer rule, on the theory that 
in warm weather it will require neither 
money nor special attention to secure the 
benefits of lookout men, there is the liability 
that the men will assume that a ruie sus- 
pended by the company in winter can be 
safely suspended by themselves in summer. 
What is the difference between your road 
and the roads of those companies which for 
several years past have got along with one 
brakeman to a train, and that one usually on 
the engine? If there is not a marked dif- 
ference between one road and another, how 
can you show a need for men on top of the 
train? 








At a recent meeting of the Engineers’ 
Society of Western Pennsylvania, Mr. F. S. 
Rice, in a paper presented, called attention 
to a-much-disputed point in bridge design— 
the effect of expansion—-and in the discussion 
which followed some interesting cases were 
cited where provision for expansion had been 
omitted in long bridges without noticeable 
effect on the strength or rigidity of the struc- 
tures. Most bridge specifications contain a 
clause stating that the allowance for expat- 
sion shall be an inch in 100 ft., which corre- 
sponds to the standard coefficient for sieel 
through a range of temperature of 129 deg. 
Fahr. Such a range of temperature is not 
at all unusual in northern climates, but it is 
more than doubtful if any measurements 
have ever been made on long spans which 
show a movement of even a small fraction 
of an inch. An examination of old bridge 
seats having either roller bearings or flat 
plate bearings usually shows that the bear- 
ings have rusted together and have had no 
movement whatever over each other. The 
elaborate bearings put under cables at the 
tops of suspension bridge towers show little 
if any signs of displacement after a few 
months, and in a long suspension bridge the 
expansion is usually considered a more seri- 


2 ie = se oe 
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ous obstacle to overcome than in_ truss 
bridges. We know that steel does expand 


under a rise in temperature, and if that ex- 
pansion is constrained, internal stresses are 
set up in the metal. The question is, in 
what way do these internal stresses distrib- 
ute themselves in a long bridge if no move- 
ment at the ends takes place? If the eifect 
is not harmful, then there is no necessity of 


putting in complicated and expensive 
expansion bearings on the chance that 
they may allow some slight movement 
for a short time after the bridge is 
put ub. It is not difficult to deter- 


mine theoretically, from the modulus of steel, 
the amount and direction of expansion 
stresses for any range of temperature, but in 
this respect theory and practice do not agree. 
There is an unknown amount of flexibility 
in the piers and foundations of a bridge, and 
an equally uncertain amount of play in the 
joints of the bridge itself, which undoubtedly 
relieve the expansion stresses to some extent, 
under the combined load 
expansion stresses for an ex- 


for otherwise, 
stresses and 
treme range of temperature, the metai would 
be strained beyond its elastic limit. Some 
patient and careful investigator should find 
a fine opportunity here to settle a perpiexing 
problem which has been the subject of much 
‘controversy. 


THE MUHLKER CASE. 





The decision just made by the Supreme 
Court of the United States in the suit of 
Muhlker against the New York Central will 
be found upon examination to extend further 
than the first thought suggests. Any case 
which in substance upsets three successive, 
deliberate decisions of the Court of Appeals 
ot New York, delivered at intervals during 
the past five years, is from any standpoint 
important as well as_ interesting. And 
where the consequences reach far and wide, 
as they seem to do under this decision, more 
notice than a paragraph in the news column 
is required. 

The facts of the case introduced questions 
involving constitutional principles familiar, 
but none the less valuable, to the humblest 
citizen. Mr. Henry Muhlker owned apart- 
ment property at the corner of Park avenue 
and 115th street, in the City of New York, 
which he claimed had been seriously dam- 
aged by the elevated structure upon which 
the New York Central runs its cars in Park 
avenue. His action was brought against that 
company to recover those damages, and the 
Supreme Court in the City of New York, 
where the trial was had, took his view of the 
case, at least to the extent of awarding him 
substantial damages. An appeal to the Ap- 
pellate Division of that court brought an 
affirmance of his judgment, but the Court 
of Appeals, the tribunal of last resort in the 
state, reversed the judgment, and Muhlker 
them went to the Supreme Court of the 
United States. The result we now have be- 
fore us. 

In order to facilitate carrying out the Act 
of Congress, passed in 1890, which directed 
the Secretary of War to cause the bridges 
over the Harlem river to be replaced by 
others, permitting vessels to pass under 
them, the New York Legislature two years 
later passed an act to regulate and enlarge 
Park avenue, in the City of New York, to 
change the grade of the New York & Harlem 
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Railroad, and to elevate the railroad struc- 
ture on that street. To accomplish this 
work, which was begun in 1894, the law cre- 
ated a board of experts and imposed upon it 
the duty of making the plans, letting the 
contracts, employing and discharging labor 
without supervision or interference by the 
Harlem River Railroad Company or its les- 
see, the New York Central, which had previ- 
ously used the street for many years. One- 
half of the expense was imposed by the 
statute upon the railroad companies and the 
other half upon the City of New York. 

Prior to the changes thus authorized the 
railroad tracks in front of the Muhiker 
premises were laid in a cut bounded on both 
sides by walls of masonry three feet above 
the surface of the avenue. A change of 
grade north of 125th street became necessary 
in order to cross the Harlem river at the 
height required by the Federal law. Dur- 
ing the progress of the changes required by 
these laws, the New York Central operated 
its trains on temporary trestle work outside 
the lines of the permanent tracks. The new 
structure was an elevated steel viaduct con- 
siderably higher than the old, and permitted 
free communication under the tracks at 
grade by way of the cross streets and also 
from one side of Park avenue to the other, 
which was not possible under the old struc- 
ture. It will thus be seen that while the 
avenue was greatly improved, from a public 
standpoint, and the changes benefited the 
Muhlker property to the extent of freer com- 
munication from different points, the in- 
creased altitude of the new viaduct dimin- 
ished light and air, and, during the prog- 
ress of the work, access to the property. 

Both the trial court and the Appellate 
Division found this damage was substantial 
and fixed the amount accordingly. The doc- 
trine upon which the court based this dam- 
age was in a modified degree that of the 
elevated railroad cases, and the principle of 
those cases was first applied as to the Park 
avenue structure in the Lewis case, decided 
by the New York Court of Appeals in Feb- 
ruary, 1900. That case granted the abutting 
owner damages, not for the construction of 
the new viaduct, but for the use of it by the 
railroad company. The court there held that 
the changes in the avenue were made for the 
benefit of the public at the instance of the 
state by a governmental agency, and that the 
railroad companies having no authority or 
control over the work could not be respon- 
sible for it; that if the defendants had never 
used the viaduct they would never have been 
liable for damages, but their liability began 
with that use and continued therewith, not- 
withstanding the statute authorized and di- 
rected the companies to use the tracks on 
the viaduct when completed. 

The liability in the Lewis case was two- 
fold: first, for the use of the temporary side 
trestle, which was held to be a new burden 
upon the street, and after that, for the per- 
manent use of the viaduct, which deprived 
the owner of his easements of light and air. 
All the judges of the court hearing the argu- 
ment concurred in the decision, and the bar 
had supposed that the law was thus settled 
on the subject. A number oi suits were 
brought under this case and judgments were 
rendered in conformity to the principles thus 
laid down. 

Among these plaintiffs was Fries, the 
owner of a building on the corner of Park 
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avenue and 129th street, whose damages, 
assessed by the trial court, were approved 
by the Appellate Division, which held that 
the viaduct and the operation of the trains 
thereon constituted a continued trespass on 
the easements of light and air appurtenant 
to the plaintiff’s property. The railroad com- 
panies, restive under the prospect of the 
heavy liability imposed upon them by the 
Lewis case, made another effort to induce 
the Court of Appeals to change its opinion 
and for this purpose carried the Fries case 
up on appeal. Strange to say, in this effort 
they succeeded. That tribunal, with rare 
conscientiousness, being convinced it had 
erred in the Lewis case, reversed itself and 
held that the defendants were liable neither 
for the construction nor the use of the new 
viaduct. 

This reversal was based first upon the doc- 
trine long embedded in the jurisdiction of 
New York that a change in the grade of a 
street by the public authorities, if done with 
ordinary care and skill, can impose no lia- 
bility upon the state nor the municipality, 
notwithstanding damages may result to the 
abutting owner, and secondly upon the equit- 
able principle that as the work in question 
was done by the state and the substitution 
from the lower to the higher viaduct was 
made in pursuance of its authority which the 
railroad companies were obliged to obey, they 
could not be held responsible either for the 
change or the subsequent permanent use ren- 
dered necessary thereby. Whatever one may 
think of the soundness of the ‘first proposi- 
tion, the second is most reasonable and just. 
The weak point in the Lewis case was in 
hoiding the companies not liable for erecting 
the structure and yet liable for using it when 
both erection and use were authorized and 
enforced by law. 

The decision in the Fries case was not 
unanimous. Four of the judges were arrayed 
against three. Judge Cullen delivered the 
dissenting opinion, in which he candidly ad- 
mitted that it was difficult to justify the dis- 
tinction in principle, between two rules of 
law prevailing in this state, one of which 
declares that raising the grade of a street 
and building a bank of solid filling opposite 
an abutter’s premises gives no right of ac- 
tion, and the other, which holds that the 
erection of an elevated railroad is an in- 
vasion of his property rights entitling him to 
damages. But the learned judge admitted 
that these rules, inconsistent as they seemed 
from the standpoint of principle, were irre- 
vocably fixed in our judicial system. He held 
that the legislature could not authorize the 
construction of a viaduct for an elevated 
road unless compensation be made to the 
abutter. He conceded that the legislature 
had power to authorize the improvement of 
Park avenue, and to direct a railroad com- 
pany to elevate its tracks, but he denied its 
power to release either the commissioners or 
the railroad company from paying for any 
private property taken for the improvement. 

About two years later the Muhlker case 
reached the Court of Appeals, and was de- 
cided in February, 1903. Here the court ad- 
hered to its decision in the Fries case. Four 
of the six judges concurred in the prevailing 
opinion, while Judges Bartlett and Cullen 
dissented. The doctrine of the Fries case was 
confirmed, and the court held the defendant 
railroad companies free from liability to 
Muhlker on the ground that the structure 
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was ordered by the state for the benefit of 
the public, and that any damage consequent 
upon the use of it was wrought not by the 
companies but by the state, and by the sei- 
tled law the state could not be called upon to 
respond in damages. 

Here we seem to find the error in the argu- 
ment. For there seems to be no difference 
in principle or in effect whether the state it- 
self takes private property or authorizes some 
one else to do so, the state being held free of 
liability, while its appointee is made liable. 
In either case the source of authority is in 
the state and the publie use without compen- 
sation is just as vicious in principle and dam- 
aging in fact when exercised by the state as 
it is when exercised at the instance of the 
state. This at least was the view of Mr. 
Muhlker, for he promptly carried his case to 
the Supreme Court at Washington, and has 
just secured a reversal of the judgment of 
the New York Court of Appeals. 

The Supreme Court first ascertains that 
the law of New York, as settled by the ele- 
vated railroad decisions beginning with the 
Storey case in 1892, recognizes the right of 
an abutting owner to light, air and access as 
easements appurtenant to his premises. 
Starting from this acknowledged principle, 
the Supreme Court plants itself upon the 
Constitution of the United States, which pro- 
hibits the taking of private property for pub- 
lic use without compensation, and as the rec- 
ord showed that these easements of private 
property had been taken from Muhlker by 
the erection and overation of the structure 
without compensation, the act was void as to 
him, whether perpetrated by the state or by 
the defendant companies. 

This case seems to deliver the death blow 
to that monstrous proposition which has bat- 
tened so long upon the vital of property 
owners: the proposition that the public au- 
ihorities under the guise of changing grades 
and regulating streets may take property for 
public use without the slightest redress, on 
the ground that it is an inconvenience im- 
posed by the social compact, and that one 
must bear his loss with philosophy and the 
consolation that he is suffering for the bene- 
fit of the public. If the doctrine be true that 
this improvement was ordered for the pub- 
lic welfare, it should be paid for out of the 
public purse, and neither the railroads nor 
private owners should have been called upon 
to bear the expense as they have been. What 
redress the railroads will have against the 
state, after paying these claims, is another 
phase of the case which will doubtless receive 
their attention in due course. 


March Accidents. 





The condensed record of the principal 
train accidents which occurred in the United 
States in the month of March, printed in 
another column, contains accounts of 26 col- 
lisions, 30 derailments, and three other acci- 
dents. Those which were most serious, or 
which are of special interest by reason of 
their causes or attending circumstances, 
occurred as follows: 





Oe CHRO, Paso sawiae.edeic se 

4th; Clarksville, “P@8. <6 cic: 2 

5th. Bearmouth, Mont. ...... 2 20 
1Oth.. Pitinteld, Pe. .6scecees 1 6 
15th.. Waldron. AYVk, «0.620. 1 4 
TOth. Winter. TRA. ccccccees 0 12 
Zitat. Homestead, Ta... i.0s6.66 0 oe 
The Clifton collision was reported in the 


Railroad Gazette of March 10, pages 195 and 
199, and the chief elements of the cause were 
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there discussed. No further light has been 
thrown on the cause. The engineman is re- 
ported as saying that he “was going very 
tast and it did not seem as though there had 
been time to reach the next signal’; but to 
most superintendents this will sound like 
an explanation manufactured to disguise tie 
main point—the point that to save time the 
engineman habitually ran too close to ad- 
verse distant signals. A part of the mystery 
is cleared up by the statement that the rear 
car of the standing train was not 1,000 ft. 
beyond the home signal, as was asserted in 
some published accounts. The question of 
the merits of the three-position signal does 
not seem to be affected in any way by this 
accident. The engineman does not try to 
throw any part of the blame on the signal, 
and it does not appear that he behaved any 
differently from what he would have done 
if he had been running on a line equipped 
with the usual home and distant arms on 
the same post. He says that he passed the 
Dixmont signal (2,874 ft. before he reached 
the Clifton signal) without seeing it; but 
he does not deny that it was a signal that 
might have been a stop signal. And, even 
if he were to claim that the Dixmont signal 
was not liable to indicate to him anything 
more dangerous than caution, he would have 
to admit that after passing it without see- 
ing it he was bound to be prepared to stop 
at the next signal. With his mind on his 
duty, he could not run a half mile beyond a 
signal without realizing that he had done 
so. (On “thin” roads, with few landmarks, 
a claim that bearings were thus lost is often 
made; but in many cases it is only a 
“claim”; and on a busy road like this such 
a claim “don’t go.’’) 

A reporter conjectured that this runner 
was reading the signals for the other east- 
bound track. The engineman makes no such 
excuse; but it is pertinent to observe that 
runners on four-track lines do now and then 
make that mistake when running at night. 
No one who has ridden much on engines at 
night will be greatly surprised at this. The 
only precaution that can be taken, in addi- 
tion to the obvious one of enjoining engine- 
men to keep their wits always sharpened, 
is to elaborate and emphasize the rule re- 
quiring enginemen and firemen to speak to 
each other on sighting signals. This rule 
usually is not well enforced—or if any super- 
intendent does enforce it he carefully 
conceals the fact—and it is not clear how 
it can be thoroughly enforced without the 
use of some kind of mechanical or electrical 
check; but if it is ever useful anywhere it 
ought to be particularly so—and ought to 
be appreciated by thoughtful and conscien- 
tious enginemen—where a train is running 
temporarily on a track which it is not ac- 
customed to run on. The habits of the en- 
gineman constitute one of the elements of 
the safety of his train; he often does things 
right because he has habituated himself to 
do them in a certain way. But here is a 
condition in which habit may easily become 
an element of danger; hence the need of a 
special modified habit. 

The Pittsfield collision probably could have 
been prevented by (1) a better watch; or 
(2) by enforcing the rule that train move- 
ments must never be made dependent on a 
single time-piece, or (3) by the use of the 
block system, with which watches are not 
essential. The absence of the second means 
—the sending of an engine over the road 
without a conductor—is the feature for 
which, no doubt, the company will be most 
severely condemned; but the third means—- 
the block system—is the only satisfactory 
preventive. 

The electric car accidents reported in the 
newspapers in March number 26, in which 
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five persons were killed and 214 injured. Ten 
or more of these accidents occurred on the 
subway or elevated lines in New York City 
in the two weeks following the strike. 


The paper by Dr. Warne on the business 
organization of the United Mine Workers, 
part of which is reprinted this week, de- 
seribes fully and clearly the executive man- 
agement of the greatest union in the coun- 
try, and incidentally enters an unconscious 
plea for trades unionism on the basis of re- 
sults achieved in the interest of the work- 
ing man. ‘The reader may dissent from many 
of Dr. Warne’s conclusions, but be will sure- 
ly agree with the last of them, that the most 
important work of ‘the intelligent labor 
leader is to direct his organization along the 
lines indicated by a study of the labor market 
and of the general market. The recent In- 
terborough strike affords a concrete instance 
where this was not done. The vivid descrip- 
tion of the work of the walking delegate 
puts that mucb-hated person in a rather new 
light, and the merit of the paper as a whoie 
is that it is fair; the writer clearly favors 
the position of the union as against the ad- 
vocates of the open shop, but he can see the 
defects in his own cause. His comparison 
of corporation methods with union methods 
is quite striking. 


Press despatches say that the railroads in 
Oklahoma, after ineffectual protest before the 
Governor, have decided to comply with the 
Noffsinger demurrage law, recently passed. 
Under this law, shippers making written or 
verbal application for cars must have their 
wants supplied within four days; failure sub- 
jects the road to a penalty of one dollar per 
day per car, in addition to actual damages 
sustained by the shipper. Freight must be 
moved at the rate of 60 miles a day on pain 
of a similar penalty, and the penalty is made 
to apply to freight in less than carloads. 
There are the usual rules about demurrage 
at destination; but on cars holding 30 tons 
or more, the free time is 72 hours, though 
the rate to be paid after the expiration of the 
free time is the same for all sizes. There is 
a clause which attempts to provide a remedy 
for shippers and consignees, when cars are 
“bunched” or not delivered with reasonable 
regularity. The law also provides a rate for 
storage in freight houses. The railroads will 
endeavor to frame rules by which shippers 
shall be deterred from making needless de- 
mands for cars. 


It is announced that the German govern- 
ment is to send delegates to the International 
Railway Congress, and the officers of the Con- 
gress have arranged to allow in the discus- 
sions the use of. the German language on the 
same footing as English and French. By 
this action Germany terminates a policy of 
aloofness that has been maintained for 20 
years, only 162 miles of German roads have 
been represented hitherto in the Congress. 
By the accession of Germany the Congress 
becomes really representative of the whole 
world, all other countries of importance hav- 
ing joined before the American roads. 


Pénnsylvania Lines West of Pittsburg. 





The two main divisions of the Pennsyl- 
vania Lines West of Pittsburg are the North- 
west System, operated by the Pennsylvania 
Company, and including the Pittsburg, Fort 
Wayne & Chicago, running from Pittsburg 
to Cleveland, Toledo and other points on 
Lake Erie, and via Fort Wayne to Chicago, 
with two north and south lines to Columbus, 
and the Southwest System, operated by the 
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Pittsburg. Cincinnati, Chicago & St. Louis, 
and running from Pittsburg to Columbus, 
Cincinnati, Indianapolis, Louisville and over 
the Vandalia to Terre Haute and St. Louis, 
with a more round-about line from Pittsburg 
to Chicago. The Pennsylvania Co., all of 
whose $40,000,000 capital stock is owned by 
the Pennsylvania Railroad Co., controls di- 
rectly or indirectly, the entire mileage west 
of Pittsburg, amounting on Dec. 31, 1904, to 
5,048 miles. In addition to the lines included 
in the Northwest and Southwest Systems, the 
Grand Rapids & Indiana with 566 miles of 
line running from a Cincinnati connection 
at Richmond, Ind., north to Grand Rapids 
and Mackinaw City, Mich., and other com- 
panies with 1,471 miles of line, are operated 
under their own organizations. 

All lines west of Pittsburg and Erie ownes, 
operated, controlled by or affiliated in inter- 
est with the Pennsylvania Co., show total 
gross earnings of $81,401,961 in 1904, against 
$81,691,662 in 1903. Expenses were $60,344, 
578 in 1904, against $62,018,247 in 1903, leav- 
ing an increase in net earnings of $1,383,967, 
from $19,673,416 in 1903 to $21,057,383 in 
1904. Gross earnings on the lines directly 
operated by the Pennsylvania Co. were $36,- 
390,582 in 1904, against $36,602,935 in 1903, 
a decrease of $212,353. Expenses, at the 
same time, decreased $1,073,322, leaving net 
earnings of $10,347,220 in 1904, against $9,- 
486,251 in 1903, an increase of $860,969. Gross 
income was $15,413,218 in 1904, an increase 
of $1,559,500, and net income $5,187,930, an 
increase of $68,289. ross earnings of the 
Pittsburg, Cincinnati, Chicago & St. Logis 
show, in general, the same record, a consider- 
able decrease in gross earnings, a very much 
larger decrease in operating expenses, leav- 
ing considerable increases in net earnings, 
gross income and net income for the year. 

It would be much easier to analyze the 
Lines West as a whole if the income account 
for all lines showed earnings and expenses 
in detail. As it is, some interesting compari- 
sons between different parts of the system 
may be drawn. Earnings from passenger 
traffic on the 1,340 miles directly operated by 
the Pennsylvania Co. decreased by $249,207 
from the figure in 1903. On the Pittsburg, 
Cincinnati, Chicago & St. Louis, on the other 


hand (all lines directly operated, 1,424 
miles) passenger earnings increased hy 


$368.315. These results, of course, were due 
to the Louisiana Purchase Exposition, as 
western travel was diverted from the North- 
west System, via St. Louis instead of via 
Chicago, and all of the Pennsylvania’s traf- 
fic to St. Louis from the lines east of Pitts- 
burg went over the Panhandle route. The 
effect of the Exposition on passenger earn- 
ings is strikingly shown in the detailed re- 
ports of the Terre Haute & Indianapolis (80 
miles), which runs from Indianapolis to the 
[llinois-Indiana State line, on which earn- 
ings from passenger traffic increased $212,- 
762, or 48 per cent. over 1903, and of the 
St. Louis, Vandalia & Terre Haute (158 
miles), which connects all lines east of In- 
diana with St. Louis. This company shows 
increases in earnings from passenger traf- 
fic of $646,381 over 1903, or 104 per cent.: 
of 62 per cent. in the number of passengers 
carried; of 156 per cent. in the passenger 
mileage, and of 58 per cent. in the average 
distance each passenger was carried, which 
was 56 miles in 1903, and 88 miles in 1904. 

The expense accounts of all lines show 
decreases in maintenance of way and main- 
tenance of equipment due largely to the 
heavy expenditures during 1903 in renewal 
of equipment, bridges and tracks. The de- 
crease in conducting transportation was due 
to the lower cost of fuel and to the increased 
freedom of operation following improve- 
ments. The total decrease in expenses on all 
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lines was $1,673,669 from the 1903 figure. 

Traftic statistics show that on the lines of 
the Pennsylvania Co., the average distance 
each ton of freight was carried was 72 miles; 
on the Pittsburg, Cincinnati, Chicago & St. 
Louis, 91 miles, and on lines operated under 
their own organizations, 67 miles, an average 
of 77 miles. The number of tons carried per 
mile of road was as follows: Pennsylvania 
Co., 41,885. tons; P., -C.,.C..&St. L., 21,785 
tons; lines operated independently (Grand 
Rapids & Indiana, 5,695 tons), 8,000 tons; 
average, 22,137 tons, an increase of 357 tons 
over 1908. Freight earnings on all lines de- 
creased $364 per mile of road, freight ex- 
penses $545 per mile, and net earnings in- 
creased $181 per mile. There was an in- 
crease of 3,449,574 tons in the amount of 
bituminous coal carried on _ all lines, 
which is considerably more than _ the 
increase of 2,103,419 tons for the _ total 
tonnage hauled. On the P., C, G & 
St. L., the number of passengers car- 
ried decreased by 73,559, or 5 per cent., while 
passenger mileage increased 38,520,708 miles, 
or 12 per cent. At the same time the aver- 
age number of miles each passenger was Car- 
ried increased by 33 miles, or 4 per cent., 
and the passenger revenue increased 6 per 
cent., all of which figures show the effect of 
long haul travel due to the Exposition. 

According to the company’s basis of allot- 
ment, net earnings from passengers on the 
Pennsylvania Co.’s lines show a loss of $75 
per mile of road, although for all lines there 
was a profit of $115 per mile, which is an 
increase of $57 over the figure for 1903. On 
the P., C., C. & St. L., the net passenger 
earnings were $125 per mile, and on lines 
operated independently, $245 per mile. Pas- 
senger earnings were 16 per cent. of the total 
earnings of the Pennsylvania 72o.; 24 per 
cent. on the P., C., C. & St. L., and 30 per 
cent. on lines operated independently, an 
average of 22 per cent. The number of pas- 
sengers carried one mile on all lines was 
869,602,102, an increase of 95,167,071 over 
1908. Net earnings per mile of road were 
as follows: Pennsylvania Co., $5,014; P., C., 
C. & St. L., $3,135; other lines, $845; average, 
$2,753. 

Any company would be fortunate to re- 
ceive so large an average return from in- 
vestments as the Pennsylvania Co. does. 
This income in the year just passed increased 
$1,159,773 over 1903, and amounted to $7,120,- 
349, or over 6 per cent. on the cost of all 
securities owned, whether revenue-producing, 
valuable merely for control, or absolutely un- 
profitable. The only increase in capitaliza- 
tion was an issue of $10,000,000, Series D, 
guaranteed trust certificates of the Pennsyl- 
vania Co., maturing in 1944, and secured by 
an equal amount of Pittsburg, Ft. Wayne & 
Chicago special guaranteed stock deposited 
as collateral, which were sold to make par- 
tial provision for the issue of $50,000,000 tem- 
porary collateral obligations, maturing Oct. 
1. On Jan. 1, 1905, the Terre Haute & In- 
dianapolis, St. Louis, Vandalia & Terre 
Haute, Terre Haute & Logansport. Logans- 
port & Toledo, and Indianapolis & Vincennes 
were consolidated under the name of the 
Vandalia Railroad Co. This consolidation 
merges into one system under the control 
of the Pennsylvania Co. lines connecting In- 
dianapolis with St. Louis, and tributary lines 
extending to Vincennes on the south, and to 
South Bend and Butler, Ind., on the north, 
a. total of 631 miles of line. 

As already forecasted in the review of the re- 
port of the Pennsylvania Railroad Co. (March 
3, page 175), the achievement of the man- 
agement has been during a rather unpros- 
perous year to so reduce expenses that net 
earnings and net income should not suffer. 
The ability to do this so successfully is a 
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complete vindication of the policy of heavy 
expenditures for improvements, employed so 
generously during the two years just passed. 

The principal statistics of operation foi- 
low: 


1904. 19038. 
Mileage worked .......... 5,048 
Freight earnings .........%56,714,188 
T’assenger earnings ....... 17,555,781 
Gross earnings ...... ->- 81,401,96 
*Maintenance of way..... 3,84: 
3,8 






*Maintenance of equipment 5, 
*Conducting transportation 14,489, 
Operating expenses ....... 60.344,57! 
Net earnings ............ 21,057,383 
CAPORS PRCOME oo cceweess 653,488 
PNet INCOME «.2:.60600c00. Opbeueee 


*Pennsylvania Co.: all lines operated directly. 


NEW PUBLICATIONS. 


Hlements of Mechanics—By_ Mansfield Merri- 
man, Professor of Civil Engineering in Le- 
high University. New York: John Wiley & 
Sons, 1905. 12mo, cloth, 172 pages, $1.00. 

This volume presents the fundamental prin- 
ciples of applied mechanics in such order and 
manner that they can readily be understood 
by all who have a knowledge of plane geom- 
etry, elementary algebra, and plane trigo- 
nometry. THe subject is divided into seven 
general headings, viz.: Concurrent Forces, 
Parallel Forces, Center of Gravity, Resist- 
ance and Work, Simple Machines, Gravity 
and Motion, and Inertia and _ Rotation. 
These are subdivided into 40 articles or les- 
sons, which follow each other in logical 
sequence. The axioms or laws are illustrated 
so that they are readily understood, and the 
table of trigonometric functions given at the 
end of the book contains an extra column 
which will aid the beginner in its use. Ten 
problems are given at the end of each article, 
making 400 problems in all, the answers to 
most of which are given at the end of the 
book. These problems illustrate clearly the 
application of the fundamental laws of me- 
chanics, and the solving of the problems will 
give the student a knowledge of the subject 
that can be gained in no other way. A large 
number of figures, in the text, aid greatly in 
understanding the subject. 

This volume will be of great value to. 
young men who have finished the funda- 
mental subjects mentioned above, particular- 
ly if they follow a technical line of work 
without having had a regular technical traia- 
ing; and it will be of especial value if stud- 
ied in the first year of a college course as 
there is scarcely a technical subject that can 
be given that does not necessitate a knowl- 
edge of these principles. And, in addition, 
a mastery of these fundamental principles 
of mechanics which are illustrated so often 
in everyday life, will give a much clearer 
insight into the advanced part of the sub- 
ject when treated with the aid of advanced 
mathematics. 





Berlin-Zossen Electric Railway Tests.—Trans- 
lated from the official report in German by 
Frank Welz, with an introduction by Louis 
Bell. New York: 1905. McGraw Publishing 
Company. Cloth, 100 pages. Price &3. 

The Berlin-Zossen tests of 1903 were remark- 

able not only for the speeds which were 

reached which were higher than ever be- 
fore attained, but also for the large amount 
of valuable and accurate data on train re- 
sistance, collection of electric current, track 
construction, etc., which was secured in the 
extensive series of test runs made. Much 
has been written about them, more or less 
fragmentary and inaccurate, but the official 
report, which has been compiled with char- 
acteristic German thoroughness, presents the 
results as a whole in their proper order and 
logical relation to each other and is there- 
fore a most valuable document. This trans- 


lation of the report is an excellent and in- 
telligent one and has the merit from ar 
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American point of view of having all of the 
data and diagrams compiled in both Eng- 
lish and metric measurements. The intro- 
duction by Dr. Bell is a comprehensive mon- 
ograph on the general subject of train re- 
sistance with special reference to speeds as 
affected by the data obtained from the tests. 
‘The most interesting point brought out is 
the determination of the constants in the 
general equation for train resistance A + 
BV+C V*. The constant C, as determined 
in terms of kilograms per square meter for 
head and pressures and kilometers per hour 
for speed, reduces to .0052. The correspond- 
ing coefficient in pounds per square feet and 
miles per hour is .0027. Previous coefficients 
commonly used are more than twice those 
found from the Berlin-Zossen tests. 


lmerican Telephone Practice. By Wempster 
Bb. Miller. New York: McGraw Publishing 
Company, 114 Liberty street. Cloth, 7 in. x 
1 in., U4 pages, 648 illustrations. $4. 
This is an entirely rewritten and greatly en- 
larged edition of Mr. Miller’s well-known 
book, first issued five years ago. Emphasis 
should be placed on “greatly,” and it is in 
one sense unfavorable emphasis, for a book 
7 in. x 10 in., and over 2 in. thick, is too 
large for convenience, especially when the 
idea of bigness is constantly thrust upon the 
reader’s attention by the wide margins on 
the pages. The type-forms in this book are 
only 4% x 6% in., so that by reducing the 
margins to reasonable proportions and using 
slightly thinner paper, the volume could have 
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large and varied line of reinforced concrete 
structures. There is also considerable infor- 
mation on the design of reinforced concrete 
members and structures. 





Mechanical Conveyors.—Catalogue No. 053 
of the C. W. Hunt Co., West New Brighton, 
N. Y., describes the Hunt noiseless conveyor 
and its application to coal handling plants. 
It is profusely illustrated with views and 
drawings of a large number of power sta- 
tions and coal pockets in which this system 
has been installed. 





Second-Hand Machines.—The April list of 
second-hand machines in the stock of J. A. 
Fay & Egan Co., Cincinnati, Ohio, shows the 
usual large variety of wood-working tools; 
also a considerable list of engine lathes and 
some miscellaneous iron-working tools. 





Air Compressors—The Sullivan Ma- 
chinery Company, Chicago, IIl., sends its bul- 
letin No. 53A. It describes in detail the 
Sullivan straight line air compressor.  II- 
lustrations throughout the pamphlet show 
sectional views and details of the various 
parts of the compressor. 


A Shallow Solid-Floor Girder. 





A cross-section of a 32-ft. girder, designed 
to combine all of the advantages of a deck 
girder with the shallow floor of a through 
girder, and with none of the disadvantages 
of the latter, is shown herewith. An addi- 
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at leisure. Where this type of bridge spans 
the tracks of another railroad the steelwork 
may be protected from smoke and gases by 
covering the lower flanges of the girders 
with expanded metal and concrete and [fill- 
ing between the girders with reinforced con- 
crete as the space between tracks is filled, 
or by any of the several approved methods 
for such protection. 

The rails are spiked to the ties, as in ordi- 
nary construction, and as the concrete 
troughs are carefully built to exact dimen- 
sions and the ties cut to exact length—about 
% in. less than the width of the trough—the 
gage of the rails will be maintained. The 
flanges of the girders also act as guard rails 
in case of derailment. 

Where the bridge is on a grade, the drain- 
age will, of course, be toward the lower end, 
where it is easily taken care of. Where the 
bridge is level, the concrete under the rails 
is made thicker transversely at the middle of 
the bridge to cause drainage toward both 
ends. In very short spans, however, the extra 
thickness is placed at one end, throwing all 
the drainage in one direction. First class 
free-draining ballast must, of course, be used 
in all cases. This type of structure can be 
made more cheaply still if a greater depth 
can be allowed and even for spans of con- 
siderable length the designer believes that, 
all things considered, it will prove to be an 
economical type of construction, provided 
that too much shallowness is not insisted 
upon. 

The girder was designed by Mr. A. R. 
Eldridge, Chief Draftsman of the bridge de- 
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been made much pleasanter to handle. The 
book contains 42 chapters. The first three 
deal with elementary principles and history; 
then there are separate chapters on all parts 
and kinds of telephones and calling appar- 
atus; on lines, exchanges, power plants and 
accumulators; on the duties of operators and 
their qualifications, on line construction, 
testing, and, in fact, everything connected 
with the material side of the telephone busi- 
ness. 

Of Mr. Miller’s ability to handle his sub- 
ject, the reader will scarcely need assurance. 
He is thoroughly acquainted with every 
branch of the telephone art and is a lucid 
writer. The illustrations are very good, but 
many of them are unnecessarily ldrge. 
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TRADE CATALOGUES. 





Corrugated Bars for Reinforced Concrete. 
—The 1905 catalogue of the St. Louis Ex- 
panded Metal Fireproofing Co. is an enlarge- 
ment and revision of the preceding issue. 
The introduction gives some new and import- 
ant facts not previously brought out. The 
company has patented and is now rolling a 
new type of bar having a constant cross-sec- 
tion, but will also continue to make the old 
bar. The catalogue fully illustrates and 
gives essential details regarding all sizes of 
both types of bars and also illustrates a 





A Shallow Solid Floor Girder. 


tional advantage is the solid concrete floor, 
with rock or cinder ballast, giving a noise- 
less, practically fireproof floor and a contin- 
uous roadbed—important requisites in 
bridges of this sort, especially where used for 
overhead crossings in cities. 

In the design shown, the distance from top 
of rail to lowest point of steelwork is 2 ft. 
7 in., about the same as in the shallowest 
floor of a through girder of ordinary con- 
struction. The sections of the flanges are 
not abnormal. As a matter of fact, the 
weight of the structural steel in a 32-ft. sin- 
gle-track span of this type would be a trifle 
less than that in an ordinary through-girder 
span of the same length. This girder was de- 
signed to carry a 184-ton engine with 50 per 
cent. impact added. The steel in a single- 
track span, with a sidewalk on each side, 
would weigh about 40,000 Ibs. 

Rapidity of erection is another advantage 
claimed. The two girders carrying one rail 
may be shop-riveted together as shown, and 
shipped to the bridge site. The reinforced 
concrete floor is then built in and ties and 
ballast placed in position if so desired. The 
completed halves of the bridge are then lifted 
bodily and placed in position. The small 
amount of field riveting necessary to tie 
them together is then done, the rails laid 
and the bridge is ready for traffic, the rivet- 
ing and concreting for the sidewalks, be- 
tween girders and between tracks, being done 





Burlington & 
Cartlidge is 


partment of the Chicago, 
Quincy, of which Mr. C. H. 
Bridge Engineer. 


The Consular Service. 

Robert J. Gross, Second Vice-President of 
the American Locomotive Company, recently 
delivered an address on the American con- 
sular service before the National Business 
League of Chicago, and that organization has 
reproduced it in pamphlet form. Mr. Gross 
spoke from observations which he made on 
a trip around the world, interviewing the 
government representatives wherever he 
went; and he believes that, although the 
personnel of the American consular service, 
especially in the larger foreign commercial 
centers, includes many officials of unques- 
tioned ability and efficiency, the service, as 
a whole, is far below the standard of use- 
fulness it should have. The consular serv- 
ice has a chance to be of great value in the 
advancement of foreign trade, and certain 
other countries, such as Germany, have de- 
veloped this service greatly. The new Ger- 
man commercial attachés are required to 
speak well the language of the country to 
which they are sent, provided it be English, 
French, Italian, Spanish or Russian. They 
must have a thorough knowledge of the 
weights, measures and currency locally used, 
and, if they show energy and efficiency and 
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accomplish results, they will be kept at their 
posts indefinitely. In fact, the cnief merit 
claimed for the present consular service of 
Germany is its permanence; the length of 
time during which competent officers are left 
at the same post to utilize the knowledge that 
only prolonged residence among an alien peo- 
ple can give. Mr. Gross compiains that many 
of our consuis are foreigners who speak lng- 
lish with difficulty and have no knowleage 
of our national traditions. The consular 
salaries are so low that it is usually a dis- 
grace to the government for an attache to 
be seen at his lodgings, and the entire serv- 
ice is directly in the field of political spoils. 
It certainly seems that the broadening of 


the foreign market for American industries 
should justify the organization and mainte- 
nance of a consular service on a basis of fit- 
ness and efficiency, while the corollary is un- 
doubtedly true that if the government wants 
good men in the consular service, it must be 
prepared to pay for them. 


Further Tests of Reinforced Concrete 
Beams.* 


BY W. KENDRICK HATT, 
Professor of Applied Mechanics, Purdue University. 

This article records the results of tests 
made in the iaboratory of Purdue University 
on 47 reinforced concrete beams, discusses 
the relative flexibility of plain and rein- 
forced concrete beams, as shown by the data 
of these and other recorded tests, and quotes 
empirical formule for the strength of the 
beams. Fourteen of these beams were re- 
ported to the American Society of Testing 
Materials and published in the Transactions, 
Vol. If, 1902. The remainder of these beams 
were tested since that time. 

Nature of the Beams.—The beams were 
generally made of 1-2-4 concrete, a few of 
them being 1-5 gravel concrete. The cement 
used was Peninsular and Giant brands of 
American Portiand cement and was supplied 
for the purpose by the manufacturers. The 
sard was excellent pit sand (33 per cent. 
vuids) and the stone was Kankakee lime- 
stone (43.7 per cent. voids); the entire prod- 
uct of the crusher below 1 in. being used. 
There was considerable crusher dust in the 
stone. The gravel was excellent pit gravel, 
coniaining sand and pebbles (20 per cent. 
voids). The beams were made of somewhat 
dry concrete and well rammed until the 
mes was plastic and water flushed to the 
teurface. The metal reinforcement was part- 
1y steel and partly wrought iron with elastic 
Irmits of 33,000 lbs. and 36,000 lbs. per sq. in., 
respectively. The stee! was supplied by the 
Carnegie Steel Co. 

The concrete 
strength: 


showed the following 


COMPOSITION AND STRENGTH 


- —Composition = 
Cement, Sand. Stone, Gravel. Age, days. 
2" 5 — 90 

1 2% 5 a 28 

1 3% ene bt 90 

1 . 28 
*Part 1:1.6:5 concrete. 

yPart 1:6 conerete. 


Tests.—The beams were supported at the 
ends and tested with a center load with a 
span of 80 in. The loads and accompanying 
defiections were noted and the loads were re- 
leased at intervals to obtain the set. The 
normal character of the curve thus obtained 
is shown in Fig. 1. In 1902, when these tests 
were begun, the writer attempted without 
success, to obtain satisfactory measurements 
to iocate the neutral axis of the beams, and 


*From a forthcoming volume of the Engineering 
Review, published by the Engineering Societies of 
Purdue University. 
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at the time was not able to explain the rea- 
sons for the characteristic features OL this 
curve. In discussing these tests, Mr. mdwin 
Thacher suggested that the tensile resistance 
of the concrete became zero at the point A. 
‘The significance of the various characteris- 
tic points of this curve has recently been 
shown by Prof. A. N. Talbot in an article 
in the Bulletin University of illinois, Vol: 
li., No. 1, and also by Prot. F. EK. ‘Turneaure 
in a paper pubiished in the 7'ransactions of 
the American Society for ‘vesting Materials, 
Vol. 1V., 1904. Both or these writers meas- 
ured the deformations at the top and the ex- 
tensions at the bottom of a series of rein- 
iorced concrete beams. In describing the 
characteristics of this curve, the writer will 
take advantage of the information suppiied 
in the papers mentioned. 

It will be noted that the stages of flexure 
are four: 

(1.) Upto the point A the deflections are 
fairly in proportion to the load. Beyond this 
point A, the deflections increase more rapid- 
ly than the load. Prof. Turneaure has shown 
that at about the point A very fine micro- 
scopic cracks, as shown by water marks on 
a wet beam, begin to form themselves. Prof. 
Talbot has shown that at this point the steel 
suddenly takes on an increased stress. The 
extension of the steel at the point A is about 
12 parts in 100,000, as shown by Prof. Tal- 
bot’s and Prof. Turneaure’s tests, correspond- 
ing to a stress of 3,600 lbs. per sq. in., on a 
basis of 30,000,000 lbs. per sq. in. for the 
modulus of elasticity of the steel. Up to the 
point A the concrete carries stress in ten- 
sion. 

(2.) Beyond the point A is what Prof. 
Talbot calls “the readjustment stage,” in 
which the load is thrown from the concrete 
in tension to the steel, due to the action 
of these small cracks, which are, it may be 
noted, not visible to the naked eye. 

(3. After the readjustment stage the in- 
crements in the deformation of the steel are 
closely proportioned to the increments of the 
load applied. After a load which according 
to the writer’s tests is about three and one- 
third times the load at point A, and after 
a deflection which is nearly six times that 
at point A, a crack—called “the first crack” 
—is visible to the naked eye of the observers 
specially stationed to watch for such cracks. 
Other cracks were later formed at other sec- 
tions. 

Table I shows the relation between the 
point A and the first visible crack: 

-Relation, First Visible veal to Point A. 
———_—_—— Khatio 


Table T. 
Deflection at 1st 
erack to deflection 
——at point A—— 
Max. Min. 
9.29 1.38 
4.46 1.17 
8.90 2.90 


oad at 
1st crack to load 
—at point A.~ 
Av. Max. Min. 
217 4.08 120 
> 2.14 1.06 


Reference 
Talbot ” 
Turneaure.. 


Hatt 


No. 
- 19 
6.04 





CONCRETE IN TEST BEAMS, 
- Modulus. -—Ult. strength. 
Compression. Tension. Comp. Tens 
4,610,000 5,460,000 rey (e : 
3.590,000 8,800,000 ) 
4,800,000 4,510,000 
3.790.000 820,000 


v= 
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Concerning the stress in the steel at the 
point of first crack, it may be said that in 
Prof. Turneaure’s tests (on 1-2-4 concrete) 
this crack appeared at an extension in the 
concrete of about three times that at the 
point A, and in Prof. Talbot’s tests (on 
1-3-6 concrete) at an extension of about 5.7 
times that at point A, indicating in the for- 
mer case a stress in the steel of 12,000 to 
16,000 lbs. per sq. in., and in the latter case 
a stress in the steel of 23,000 lbs. per sq. in. 
These fine cracks, it may be noted, close up 
when the load is removed, and cannot en- 
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large to a serious extent until the steel 
reaches its elastic limit. Comparing the de- 
flection of plain beams at rupture with the 
deflection at first visible crack of reinforced 
beams, we have the ratios given in Table II. 


of Deflection of Plain and Rein- 
forced Beams. 


Table I1.—itatio 


Reference. 
Talbot 
Turneaure d.4 

(4.) At a load which is about four times 
the load at point A, and at a deflection which 
is about nine times the deflection at point 
A, as based on the writer’s tests, the beams 
refuse to carry any additional load. The 
steel has passed its yield point and the 
cracks are wide open and will not close upon 
the removal of the load. The values of four 
and nine above mentioned become 4.3 and 
16 in Prof. Talbot’s tests; and 3.5 and 9 in 
Prof. Turneaure’s tests. It appears from the 
tests of the former that when soft steel of 
about 33,000 lbs. elastic limit is used, up to 
the extent of 114 per cent., the reaction of 
the steel is not sufficient to develop the 
crushing strength of the concrete. In the 
writer’s tests of beams under a center load, 
214 per cent. of steel failed to develop the 
crushing strength of the concrete. It is evi- 
dent that the range between the point A 
and the first crack will depend very largely 
on the quality of the concrete, and on its 
age. The poorer the concrete, and the older 


Minimum. 
oo 


8.2 3.2 


l2 


® 


Load in Pounds. 
S 


a 


Curves 
Beam 


0% 06 08 /0 J2 Jt 16 J8 .20 22 BA 26 
Deflections in Inches. 
Fig. 1—Typical Load-Deformation Curves 
for Reinforced Concrete Beams. 


and dryer the concrete the nearer the first 
crack will be to the point A. 

Results of Tesis—Vhe results of the tests 
of these 47 beams are shown in ‘Table 3, in 
which are quoted the average ratio of load 
and deflection at first crack and ultimate 
strength. A comparison of the steel is 
quoted, both on the actual cross section, and 
also on the area of the cross section above 
the steel, the latter being the common basis. 

Relative Flexibility of Plain and Rein- 
forced Concrete Beams.—A sufficient num- 
ber of plain concrete beams was not tested 
to supply an extended basis of comparison. 
The writer’s tests combined with those of 
Profs. Talbot and Turneaure show that the 
plain beams crack and break at a point cor- 
responding to the point A. In other words, 
fine cracks appear at the same stage of flex- 
ure in both plain and reinforced concrete 
beams. Some writers have held this to be a 
refutation of Considere’s thesis that rein- 
forced concrete may extend at least ten 
times as far as plain concrete without crack- 
ing. It is, however, a question of the sig- 
nificance of the term “crack.” As far as 
this relates to the danger to, or unsightliness 
in a large structure, due to the presence of 
the crack, we may disregard these micro- 
scopic cracks, which certainly exist in the 
concrete, and we may fix on the first crack 
visible to the naked eye as the ultimate prac- 
tical flexibility of a beam. Since in beams 
Nos. 1 to 18 this visible crack occurs on an 
average at a deflection six times that of the 
point A, the value ranging from 8.9 to 2.9 
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(see table for other comparisons), Consi- 
dere’s statement is practically true. He hini- 
self discusses the existence of these fine 
cracks. The relation of the flexibility of 
plain beams at rupture to reinforced beams 
at rupture (Table II.) also throws additional 
light on the practical significance of Con- 
sidere’s thesis. 

The lesson to draw from these facts is, 


~ 


Grea of Stee! x.100 
bd 


* Percent = 


£ M is Resisting Moment in inch-Ibs. 
band di in inches. 
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crete, the high value of the latter material 
is clearly shown, as follows: 
Comparative Strength of 1:2:4 stone and 
1:5 Gravel. 
--Average load ats 
First 
A. erack. Ult. Keference No. 
Stone. .2,900 7,188 8462 38. 4.5. 6, 7, 8, 14, 15 
Gravel.2,362 7,981 8,019 389 to 46, inclusive. 
(2.) Comparing the strength of single 
and double reinforcement, it seems that the 


e D= Reinforced in both tension and compression 


Side; given per cent in each 
eG =)Cement 5Gravel Beams 
Roman Numerals = Averages. 


baz (Units inches and Ibs) 


am 





A=1:2:4 Stone with varying percent of metal |"from bottom 





u 


“ “ ' a. ey ° 
. » _« in both flanges 

« » and of variable span 

a“ 


from 


Percentage of Steel "p" 


M 


Fig. 2—Variation of 4 gz at Ultimate Strength. 


in the writer’s opinion, not that the steel in 
reinforced concrete beams must be stressed 
below the point A, but that the computation 
of the moment of resistance of the concrete 
beam beyond the point A must not inciude 
the tensile resistance of the concrete. The 
only function of the concrete below the steei 
beyond the point A is to protect the steel 
from rust. 

This discussion has a bearing on the saie 
unit stress to allow on steel reinforcement 
by designers. Accepting Prof. Talbot’s and 
Prof. Turneaure’s measurements, it appears 
that on the average the point A corresponds 
to the stress in the steel of from about 3,0u0 
to 5,000 Ibs. per sq. in., and that the first 
visible crack wili not appear until a stress 
has_been reached of from 12,000 in Prof. 
Turneaure’s tests to 23,000 lbs. per sq_ in. 
in Prof. Talbot's tests. The writer estimates 
the stress to be 27,000 Ibs. at the first crack 
in the beams tested by him. The greater 
flexibility may be due to a richer mixture, 
as there was a considerable per cent. of 
crusher dust in the concrete. The dust is 
known to improve concrete. 
to confine the stress in the steel to less than 
3,000 lbs. per sq. in. is unjustifiable, and it 
would seem the part of conservative design- 
ing to use unit stresses at least as high as 
12,000 lbs. per sq. in. Further experimental 
study is needed to determine if this unit 
value can be increased when the concrete 
is specially prepared for the purpose. It 
may be urged that many structures, in which 
the steel has been designed to carry 16,000 
lbs. per sq. in., are giving good service and 
not showing cracks. 

(1.) Comparing the strength of 1-2-4 


broken stone concrete with 1-5 gravel con- 


A proposition | 


steel in the compression flange does not add 
to the strength of the beam and is not eco- 
nomically placed. 
Comparative Strength of Single and Double 
Reinforced Beams. 
Average load at 


First 
A. erack. Ult. Reference No. 
Single .4,000 9.940 11,825 7. S, 16 and 17. 
Double.3,187 6,125 11,125 27, 28, 31, and 32. 





Percent. GArea_of Stee! x 100 
b 


M is Resisting Moment in 
inch-|lbs. bandd in inches 
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Adjustment of Table 111. for Formula—- 
The internal relations in Table III. enable 
the results to be reduced to a common basis, 
in which the relation of the two factors of 
per cent. of steel, computed with reference 
to the area of the beam above the steel, and 
the value of the resisting moment may be 
determined. For this purpose the ratio of 
the strength at 28 days and the strength at 
90 days is determined, and the 28-day beams, 
Nos. 5, 6, 14, 15, 21, 22, 25, 26, 29 and 30 are 
multiplied by the factor of 1.317 for ultimate 
and .966 for first crack to render the com- 
parison on the same basis of age, namely, 90 
days. In the same way beams Nos. 33, 34, 
35 and 36 of shorter span, are modified to a 
basis of 80-in. span. The maximum load on 
beam 18, 3 per cent. reinforcement, is omit- 
ted, because this beam failed by horizontal 
shear. The remaining beams failed by crack- 
ing at the center at a point near the yield 
point of the metal reinforcement. 

In this way Figs. 2 and 3 are prepared, 
showing the respective values of the resist- 
ing moment at the ultimate load and at the 
first crack respectively as affected by the 
amount of metal embedded in the beams. 
The straight line is drawn to fit the results 
of the tests on 1-2-4 stone concrete at 90 
days. The tests on gravel concrete beams, 
and on the stone beams of double reinforce- 
ment, were not used in obtaining this line, 
although they are shown on the diagram. 

These diagrams are plotted for the net 
loads. Adding to these the half weight of 
the beams (about 250 Ibs.), the value of 


bad must be increased by 25.5 units. The 
>a 
straight line formulas resulting are as fol- 
lows: 
For i-2-4 stone concrete 90 days old. 
Ultimate Loads. 
M errr 
a te Bee <—- OSOP. cece nee (1) 
First Crack. 
M : 
= 920 i) | en ae (2 
b 125 + 195p ( 
Kor 1-2-4 stone concrete 28 days old. 
Ultimate Strength. 
M , e , 
er ae 102 = S00 peo cee cc. (3) 
i) 
First Crack. 
a e 
: = $00 = Ip isc iececces (4) 
b @ 
Mr. T. L. Condron in the Journal of the 


© 0= Reinforced intension and compression 


given percent in each 
eG= Icement 5Gravel beams 
Roman Numerals = Averages 


2 (Units inches and Ibs.) 


M 
bd 


0.5 19 


Percentage of Steel "p 


Fig. 3—Variation of 
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Western Society of Engineers for March, 
1905, derived a formula similar to No. 3 from 
part of the above data combined with tests 
made in other laboratories of 1-3-6 concrete 


: ‘ ay 
and 1-2-4 concrete of various ages, thus Dae 
» a* 
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The last term on the right-hand side of 
these equations is evidently the amount of 
resisting moment supplied by the stresses 
in the steel. Thus, in the third formula, this 
term is 270 pbd*. The constant 270 includes 
the following factors: (1) Stress in steel; 
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the centroid of the compressive stresses on 
the cross section. The leverage depends on 
the location of the neutral axis, and, there- 
fore, on the quality of the concrete (on the 
proportions and age of the concrete) and on 
the percentage of the steel. It must be rec- 















= 55 + 275p. (2) leverage of the force in the steel about ognized, therefore, that the same constant 
TABLE 3.—RELSFORCED CONCRETE BEAMS. 
SxS Inches in Cross-Section and 80 Inches Span, Plain Bars, Loaded at Center. (For gross loads, add 250 Ibs.) 
Nove.—Ver cents on basis of cross-section above reinforcement are given in the line above corresponding test number. 
--* - Beam 
Distance - Net load, — — Deflections, -—— 
Per cent. from Age Point First Ratio Point First Ratio 
Kind. metal bottom days. ss < e crack, Ratio to A. Ult. toa. a crack, Ratio to A. Ult. to A. 
1:2:4 Stone with varying per cent. of metal 1 inch from bottom, 
No. 1. L234 0.0 28 1,200 ns 2,400 2.00 0.001 0.003 3.00 
‘6 2 “ 0.0 ; US 1,200 2,200 1.86 O04 O14 3.00 
O45 
3. ns 0.3 1 it2 2.000 3.800 
O.691 
}. - 0.6 1 116 1,800 4,000 pd 5,000 2.78 020 0.1388 6.66 -1S5 9.25 
1.07 
5, 1.0 1 25 2,500 7.250 2.90 7,500 3.00 016 138 8.65 145 9.05 
1.07 
6. 1.0 1 33 2500 6.500 2.60 7,300 202 O25 150 6.00 Las 7.08 
1.07 
7. 1.0 1 80 £,000 7.900 1.87 8,000 2.00 031 165 3.39 £22 5.94 
1.07 
Xs. 1.0 1 SO 3,500 8,250 2.36 8,500 2.42 029 145 5.00 145 5.00 
1.28 
‘ 9. 12 1 109 1,750 5,500 3.14 11,750 6.70 O16 093 5.80 128 8.00 
1.28 
10. Be 4 I 124 1,800 5,500 3.05 10,000 5.oo O24 115 4.79 240 10.00 
1.93 
11. 1.8 1 00 6,078 12,800 
1.93 
12? 1.8 1 109 2.500 8.000 3.19 14,000 5.60 028 133 4.75 275 9.85 
1.003 
‘13 1.8 1 111 2,750 7.000 2.59 14,500 5.27 O42 [ee 2.90 288 6.67 
2.14 
“ 14, 2.0 1 27 3,000 10,000 3.33 12,000 4.00 022 174 7.91 247 11.20 
2.14 
‘45 2.0 1 25 3,000 10,000 3.38 11,800 3.93 026 158 6.07 208 8.00 
2.14 
seer [| 2.0 1 80 1,800 11,000 6.11 15,000 8.34 .020 178 8.90 279 13.94 
2.14 
35 . 2.0 1 80 2,300 13,000 4.64 15,800 5.64 026 162 6.25 .214 8.23 
Pranstry 
“418, ae 1 108 2.300 13,000 5.65 16,000 6.95 020 150 7.50 181 9.05 
PORES 8 dos saarewwin,aeale eielinian + sade acalace ss peer See rots 3.36 Senate 4.31 sists sarees 6.04 ap ae 7.86 
1:2:4 Stone with varying per cent. of metal 2 inches from bottom. . 
1.25 
No. 19. 1:32:34 1.0 2 7 4,250 6,000 .160 248 
1.25 
20. 1.0 2 9 2.000 3,500 1.75 5,500 2.75 026 .101 3.89 280 10.77 
1.25 
21. 1.0 2 25 2,500 5,000 2.00 5,500 2.20 026 140 39 165 6.28 
1.25 a 
»2 1.0 2 28 2,000 5,000 2.50 6,250 3,12 020 136 6.80 186 9.380 
1.50 
23. 1.2 2 109 2,200 4,500 2.04 8,000 3.67 O28 OST 3.11 200 
1.50 
4, 4 2 106 2,000 4,500 2.25 7.900 3.95 016 O84 5.25 206 
2.50 
25. 2.0 2 25 2.000 5,750 2. 8T 10,250 5.12 020 109 5.45 278 
or 
aed 
26 f 2.0 2 2% 2.500 6,500 2.60 10,250 4.11 £030 133 4.48 218 
SIE Vina oe cetin ioe: ons ara oe ata Ae i Geel see SN : ‘ 2.29 weteae 3.56 ; 4.90 ee 
1:2c4 Stone with varying per cent. of metal in both flanges. 
1.07 
No, 27. L 22a 1.0 1 SO 2,250 4,000 1.78 6,000 2.65 024 035 1.46 139 0.79 
1.07 
OK. 1.0 1 80 3,000 7.500 20 8,000 2.66 O27 11S 4.25 138 4.95 
1.15 
”y 1.0 1.5 0 2,000 4,000 2.00 6,500 3.25 020 OST 4.35 176 S.SO 
1.15 
0. 1.0 1.3 30 2,000 5,500 215 6,400 3.20 O1LT 138 8.13 170 10.00 
2.14 
1 2.0 1 sO 4,000 7.000 1.75 13,000 3.25 04S 098 2.04 .214 
2.14 
32. ‘ 2.0 1 80 3.500 6.000 1.73 15.000 4.29 O36 O76 2.11 270 
PANNE ahivlo. on pri y 1c Oe ees aratnns eines pieng $ein al Reve yens a eeree 2.08 pase rane 3.22 prs D Ere ats 
1:2:4 Stone with 1.1 per cent. metal, and of variable span. 
Span, in. 1.18 
No. 33. 60 1.1 1 90 1,600 8.000 5.00 10,900 6.82 -013 100 7.41 156 11.56 
1.18 
34. 60 | 1 90 1,600 7,000 $.57 14,000 8.76 O14 O77 5.50 204 14.57 
1.18 
35. 40 4. 1 90 3,000 9,000 3.00 13,000 4.33 009 O49 4.17 OS2 8.55 
1.18 
36. 10 1.1 1 90 3,750 8.000 2.13 17,150 4.58 008 O50 3.75 998 12.23 
1.18 
37. 20 1.1 1 90 4,000 14,000 3.50 18,250 4.57 005 019 Soke 042 8.24 
1.18 
By 20 1.1 1 90 5,000 14,000 2.80 24,000 4.80 001 008 5.00 013 8.13 
PRT oe ose aces ae ais id vere mare pales SAT Sieatereas 5.64 Sane ihe 4.92 eae 40:55 
bio Gravel with varying per cent. of metal 1 inch from bottom. 
Kind. O.536 
No. 39 1:5 OD 1 90 2,400 4,250 pr 4,250 Le .020 .126 6.30 126 6.30 
O.536 
10), st OD 1 90 2.000 4,009 2.00 4,300 2.00 015 110 pe 126 8.410 
1.07 
+. 41. 1.0 1 28 3,000 7,900 2.50 8,000 2.66 025 .160 6.4 176 7.04 
1.07 
42, “ 1.0 1 28 2 060 7,000 3.50 7,000 3.50 019 .190 10.0 190 10.00 
1.07 
45. ss 1.0 1 90 2.500 7,900 3.00 8,000 3.20 O15 142 9.46 142 9.46 
1.07 
44. “ 1.0 1 90 2.500 8,500 3.4L 8,500 3.41 O14 166 11.85 166 11.85 
2.14 
45 2.0 1 28 2.000 11,500 5.75 11,500 5.79 .020 254 12.70 254 42°70 
2.14 
46. * 2.0 1 28 2.000 13,100 6.55 13,100 6.55 O14 248 17.70 .248 17.70 
DR ORMMNED Phe 5 tapes oa coisas oto sty she! O78 ohe wee vos aS oot Riaeiete 3.56 aleene 3.60 seuee aaa 10.21 me 10.43 
SINE QUE URED 5 )uia: o:c'5o0' She a/b a rie ace oa wie ea Ow 2.95 4.06 5.96 vue 9.14 
DOM ADRNR oe po siks sais Sah es Sieh oNaleo sea pra 6.55 neal eee 8.76 pace 17.70 Sis 20.60 
RMON OMNI RY 055 5 Coe pba so S'nl e's Wg 9118 (91ST dw IWS nie MTS we santa us euemnce 1.73 ose fy i seed Soklaae 1.46 See abeaane 
No. 47. 0 SS | 0.47 1 1 year. 9,000 11,500 1.26 25,000 2.80 .005 015 3.0 29 60.2 
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will not, strictly speaking, apply to differ- 
ent kinds of concrete or percentages. How- 
ever, the formulas are fairly approximate 
for preliminary computation. 

The most satisfactory method in final com- 
putations is that given by Prof. Talbot in 
a paper appearing in the Journal of the 
Western Society of Engineers, August, 1904. 
When the quality of the concrete and the 
per cent. of reinforcement are known, the 
location of the neutral axis is computed, i.e., 
the distance from the compression face of 
the beam to the point where the compres- 
sion stresses becomes zero. Assuming the 
law of variations of these compressive 
stresses, and, therefore, the location of the 
centroid of the stress area, the leverage arm 
from the steel to the centroid is thus known. 
The resulting moment is then 
M = Area of steel x stress in steel x lever- 
age’ to centroid of compressive stresses. 
The maximum compressive stress in the 
steel is then computed. It should be recog- 
nized that these computations must take ac- 
count of the quality of the concrete and that 
this leverage is different for the various 
kinds of concrete. 

It will be noted that the lines expressing 
these equations on the diagram do not run 
through zero of ordinates. They were 
drawn to fit the tests of reinforced beams 
and were allowed to intersect the axis of 
ordinates independently of the points indi- 
cating the tests of plain beams. 

The formulas indicate that part of the 
total resisting moment, i.e., the first term, is 
supplied from another source than the 
stresses in the steel. Now when in Formula 


M 
No. 3, p is put equal to 1 per cent. cn = 102 


+ 270. The first term is nearly 38 per cent. 
of the second. It may be that these straight 
lines should be replaced by flat curves run- 
ning through the origin. The strength of a 
plain beam would be represented by a hori- 
zontal line intersecting the curve. In this 
ease the first term in the formula would dis- 
appear. 


New Pennsylvania Station at Allegheny. 





Plans have been prepared by the Pennsyl- 
vania Lines, Northwest System, for a new 
passenger station at Allegheny, Pa., and pro 
vided that the city agrees to vacate certain 
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property required the work will be begun 
this spring. The station will be built on the 
site of the present station facing on Federal 
street and extending to the corner of Stock- 
ton avenue. It will 
cost about $250,000, 
and will complete the 
railroad company's 
improvements in Alle- 
gheny, chiefly changes 
of grade begun three 
years ago. 

The building will 
be three stories high, 
with a tall tower, and 
will be in the Flem- 
ish style of architec- 
ture with stone trim- 
mings. The’ barber 
shop, shoe-shining 
room, smoking room 
and men’s toilet will 
be in the basement 
at one end of the 
building. On the first 
floor, which is slight- 
ly above the level of 
the street, will be the 
general waiting room, 
railroad and Pullman 
ticket offices, tele- 
graph offices and tele- 
phone booths and wo- 
men’s toilet. The bag- 
gage room will be 
under the elevated 
tracks at one end of the building. This is of 
frame construction and is already built and 
in use in connection with the present station. 

The second floor will be occupied by offices 
for the station master, trainmen and ticket 
receiver, and the third floor will be taken up 
by division offices of the West Penn Division 
of the Pennsylvania Railroad. The Adams 
Express Company will have its own building, 
fronting on Stockton avenue and extending 
along the west side of Federal street. 

W. L. Price, of Philadelphia, is the archi- 
tect for the new building. 








Canadian Railroads in 1904. 

The Canadian Government has issued a 
volume of railroad statistics for the year end- 
ing June 30, 1904, entirely apart from the 
regular Government report. According to 
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this volume, the completed mileage amounted 
to 19,611 miles, against 19,077 miles in 19v3; 
double-track mileage was 763 miles in 1904, 
as against 695 miles in 1903, and there were 
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3,327 miles of sidings. The iron rail is rap- 
idly disappearing trom the Dominion, and 
there was only 66 miles left last June. The 
capital paid on account of railroads up to 
date has been $1,186,546,918. This includes 
Dominion and Provincial bonuses aggregat- 
ing $195,805,982, and also aid from munici- 
palities to the extent of $17,157,810. Besides 
the bonuses, the Dominion and Provincial 
governments have loaned the railroads $20,- 
613,214. 

The gross earnings of the Canadian roads 
amounted to $100,219,436, as against $96,064,- 
526 last year; working expenses were $74,- 
563,162, as against $67,481,524, and net earn- 
ings were $25,656,274, as against $28,583,005. 
There were 395 fatal accidents during the 
year. Of the total number of persons killed, 
25 were passengers, 192 employees and 178 
are classified as “others.” The majority of 
these “others,” to the total of 103, were killed 
when they were walking on the track or 
standing by it, and were presumably tres- 
passers. 

The statistics of the electric railways in 
the Dominion are also included in the report. 
The electric mileage completed on June 30, 
1904, aggregated 767 miles, showing prac- 
tically no increase from the year previous. 
The entire amount of capital paid on account 
of these lines was $50,399,188, of which mu- 
nicipal aid amounted to $173,000 and govern- 
ment bonuses paid $60,800. The gross earn- 
ings of the electric roads were $8,453,609; 
their working expenses, $5,326,577, and their 
net earnings, $3,127,092. They carried 181,- 
689,998 passengers and also 400,161 tons of 
freight. Of the entire electric mileage, 376 
miles is in the Province of Ontario and 254 
miles in the Province of Quebec. New Bruns- 
wick, Nova Scotia, Manitoba and British Co- 
lumbia have only 137 miles of line between 
them. 





The paper entitled “The Effect of Oil Upon 
Portland Cement Concrete,” in the Railroad 
Gazette March 17, was written by Mr. J. C. 
Hain, Engineer of Masonry Construction of 
the Chicago, Milwaukee & St. Paul. Mr. 
Hain’s name was unintentionally omitted 
from the head of the paper. 
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Standard Bridges on the Harriman Lines.* 
The drawings in this issue show the stand- aT a Bs ~~ 
ard 90-ft. plate girder for the Harriman SAE td 4 Wanted. 
Lines. It differs from the 80-ft. girder shown 
last week only in the general dimensions, all 
the details being essentially the same. The 
web plate is made in six pieces and cambered 
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7/,, in, at each of the five splices. In this 
girder as well as in the 80-ft. girder channels 
have been substituted for angles in the end 
cross frame diagonals. The area of cross sec- FOLLER. Cast Sfee/ 
tion in the top flange is 51.26 sq. in. and in - 2 Sets Wanted. 
the bottom flange 62.49 sq. in. One span com- PLAN OF WALL PLATE. 
plete weighs 113,200 lbs. WALL PLATE. FIXED END. 2Wanted. 
= - EXPANSION ENO. 2Wanted. 
*Previous articles appeared in the Railroad Ga- 


zette, March 17, 24, 31 and April 7 and 14. Details of Fixed and Expansion End Bearings. 
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The Miners’ Union. 


Frank J. Warne, Ph.D., contributes an 
interesting paper to the Annals of the Amer- 
ican Academy of Political and Social Science 
on the business management of the United 
Mine Workers of America. The total mem- 
bership of this union in the United States 
exceeds 300,000, organized in at least 10 of 
the 27 coal producing states, while about 75 
per cent. of all the coai mine employees in 
the country are at present members of the 
union and more than 85 per cent. of the total 
of 486,000 are governed by the union scales 
and work under its conditions of employ- 
ment. The general scheme of organization 
of the United Mine Workers bears a close 
resemblance in many of its features to that 
of our political organizations. It is com- 
posed of national, district, sub-district and 
jocal unions. The jurisdiction of the na- 
tional union is intended to cover the entire 
coal producing area of the country. At pres- 
ent, it is effective in Ohio, Indiana, Illinois, 
Kansas, Iowa, Missouri, Kentucky, Tennes- 
see, Alabama, the hard-coal fields of Penn- 
sylvania and in portions of the central and 
western bituminous fields in the same state. 
It also extends into Maryland, Virginia, West 
Virginia and a half dozen other states ani 
territories. The United Mine Workers is one 
of the most democratic, with a possibility of 
becoming all at once one of the most auto- 
cratic, organizations in the world. It is 
democratic in the sense that in the final an- 
alysis its policy and management is. in the 
hands of its members. They nominate and 
elect the members of the national executive 
board. They choose the delegates that make 
up the national convention and send instruc- 
tions to this convention. Once a year, rep- 
resentatives of the local unions meet in 4 
regular convention as the national union, 
usually at Indianapolis, and outline the pol- 
icy of the national union for the ensuing 
year. This convention possesses absolute 
power. There is nothing it cannot do af- 
recting the organization, even to alterating 
its own fundamental law, the constitution. 

The purpose of the national convention is 
to legislate on any question pertaining to the 
objects of the organization. These objects 
are expressed in the preamble to the consti- 
tution: “There is no fact more generally 
known or more widely believed than that 
without coal there would not have been any 
such grand achievements, privileges and 
blessings as those which characterize the 
twentieth century civilization; and, believ- 
ing, as we do, that those, whose lot it is to 
daily toil in the recesses of the earth min- 
ing and putting out this coal which makes 
these blessings possible, are entitled to 2 
fair and equitable share of the same; there- 
fore we have formed the United Mine Work- 
ers of America for the purpose of the more 
readily securing the objects sought by edu- 
cating all mine workers in America to real- 
ize the necessity of unity of action and pur- 
pose, in demanding and securing by lawful 
means the just fruits of our toil.” 

The stated objects of the organization in- 
clude securing good earnings, abolition of 
any form of payment except lawful money, 
abolition of compulsory company shops, the 
introduction of life and health-saving appli- 
ances, the uncompromising demand that 
eight hours shall constitute a day’s work, 
and not more than this amount of time 
shall be worked in any one day by any mine 
worker; the protection and education of chil- 
dren; the abrogation of all laws which en- 
able coal operators to cheat the miners in 
regard to weighing coal, etc.; the securing 
of legislative enactments in every state to 
render it impossible for coal operators to 
employ any other forces except the ordinary 
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forces of the state to take armed posses- 
sion of the mines in cases of strikes or loci- 
outs, and the use of all honorable means 
to maintain peace, adjusting differences, so 
far as possible, by arbitration and concilia- 
tion. The means tor obtaining these ends are 
declared to be conciliation, arbitration or 
strikes. All three have been employed in the 
course of the union’s existence. 

The power of the national President of the 
association is shown by the fact that, when 
the convention is not in session, all ques- 
tions rest with the officers and in the last 
analysis with the President, since, in case 
of conflict of policy, his decision is final. He 
has power to suspend or remove any national 
officer for sufficient cause, and may tempor- 
arily fill all vacancies. The constitution pro- 
vides that, in the exercise of the power of 
removal and appointment, he shall have the 
consent of the executive board; but he can 
suspend or remove the members of this board. 
He has a strong influence over them in still 
another way: as members of the board, these 
officers receive no salary; but practically all 
of them are paid $4 a day and expenses as 
organizers, and their positions as organizers 
depend entirely upon appointment by the 
President. He, at present, receives a salary 
of $3,000 a year and is required to devote 
his time and attention to the organization. 

No strike can be ordered by any district, 
nor can final action be taken upon any queés- 
tions directly or indirectly affecting the in- 
terests of the mine workers of another dis- 
trict until the approval of the national Presi- 
dent is secured in writing, or, he having 
disapproved, until favorable action, upon an 
appeal from his decision, has been taken by 
the executive board. The exception to this 
lies, of course, where the strike or action 
has been ordered by the national conven- 
tion during its two weeks’ session each year. 
Local strikes are under the jurisdiction of 
the district officers. Together with the 
other national officers, the President has the 
power to order a suspension of mining oper- 
ations by members of the union in any dis- 
trict or districts where such action is deemed 
advisable for the settlement of a strike in 
another district or for the good of the union. 

The investing of such great power in the 
hands of one man is due primarily to the 
exigencies of strike times, when, for all 
practical purposes, the union becomes a mili- 
tary organization, in the control of which 
there must not be the least possibility of 
divided leadership. Labor unions have been 
taught by sad experience, and none more 59 
than the United Mine Workers, that an in- 
dustrial army moving for higher wages and 
better conditions of employment must have 
but one commander-in-chief if the possibility 
of defeat is to be reduced to a minimum. 

Dr. Warne describes in detail the organ- 
ization and conduct of the executive board, 
which is chosen by the district conventions 
in a manner somewhat like the choosing of 
United States Senators by State Legislatures. 
The executive board, including the President, 
wields power next in importance to that of 
the national convention. In fact, it exe- 
cutes the orders of that convention, and be- 
tween conventions, it has full power to di- 
rect the workings of the national union, in- 
cluding the levying and collection of assess- 
ments. Not only does it have power to 
order a general strike or suspension, but it 
can overrule, upon appeal, the decisions of 
district officers upon questions affecting 
strikes within the district. Nearly all the 
members of the executive board, as stated, 
are employed by the President as national 
organizers. These are the walking delegates. 
They bear the brunt of the fight, are always 
to be found in the thickest of it and generally 
constitute the advance guard of the field 
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forces of the organization. When an inva- 
sion of territory heretofore unorganized is 
decided upon, they are the missionaries of 
the new doctrine as to the rights of man, 
‘They usually are compelled to blaze it forth 
on every hand in a wilderness of conflicting 
passions and class hatreds; encountering sus- 
picion and bitter antagonism even from those 
they would save from industrial servitude. 
They go among strange peoples from many 
climes; they teach their doctrine of union- 
ism to the negro, the Slav, the Lithuanian, 
the Greek, the German, the Englishman and 
the American. Through months and even 
years of bitter antagonism, of almost crush- 
ing opposition, they work patiently at their 
task to bring the many nationalities into the 
organization and to mould the heterogeneous 
into unity of belief and action. 

As the machinery for the inauguration of 
a strike is first put in motion by the local 
union, so does the success of the strike de- 
pend to a large degree upon the support 
given by the locals, not only by those whose 
members happen to be on strike but by those 
in other fields whose members remain at 
work. The members of the locals constitute 
the rank and file of the organization—they 
are the privates, corporals and sergeants of 
the great army of mine workers moving to- 
ward an improvement in the conditions of 
their employment. In peace times they pre- 
pare the organization for strikes by contrib- 
uting, in dues and assessments, to the district 
and nationai unions, besides providing for 
their own local treasuries. So well did they 
do this in 1902 that immediately upon tie 
special national convention issuing its ap- 
peal for relief to carry on the anthracite 
mine workers strike, District 12 (Illinois) 
contributed $50,000 from its treasury; Dis- 
trict 8 (Indiana), $10,000; District 11 (In- 
diana), $8,000; District 13 (lowa), $5,000; 
District 2 (Central Pennsylvania), $3,259.50, 
and Districts 25 (Missouri) and 20 (Ala- 
bama), $1,000 each. Only a month before 
this appeal was issued District 12 (Illinois) 
had contributed $50,000 for the conduct of 
the strike in the two Virginias, making $100,- 
000 from one district alone within two 
months for carrying on strikes. 

When a strike of unusual proportions is in 
progress contributions from other labor or- 
ganizations and from the general public in- 
crease the funds in the national treasury. 
The important part these play in the con- 
duct of the organization was shown during 
the six months’ strike in the anthracite re- 
gion of Pennsylvania in 1902. To carry on 
that struggle alone, not including the ex- 
penses accompanying the strike of mine 
workers in progress at the same time in the 
Virginias, the various unions of the United 
Mine Workers of America voluntarily do- 
nated $258,344 and the members of the or- 
ganization paid in special assessments $1,- 
967,026, a total of $2,225,370. The total 
amount paid by the United Mine Workers for 
strike purposes, from Jan. 1 to Dec. 31, 1902, 
was $1,889,202. At the beginning of 1903 
there was a balance in the national treasury 
of the union of $1,027,120. 

All this indicates the importance of the 
financial organization of the United Mine 
Workers of America. This constitutes one 
of the strongest features of the national 
union. At its head is the secretary-treasurer 
nominated and elected directly by the vote 
of the members of the local unions. He con- 
ducts all the business of the organization 
concerning the management of national 
headquarters, having charge of all books, 
documents and effects; supervises the man- 
agement of the Journal, the official weekly 
organ of the union; receives all moneys and 
pays all bills. excepting when the president 
orders otherwise, and providing that not over 
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$15,000 is subject to the secretary-treasurer’s 
order at any one time. All sums over this 
amount are deposited by him to the credit 
of the Executive Board, and to draw upon 
these a written order of two-thirds of the 
board members is necessary. He is required 
to give a bond of $25,000. His yearly salary 
in 1902 was $1,500 and expenses, but it has 
since been increased to $2,500 and expenses. 
As a rule he reports quarterly to the iocals 
the condition of the national treasury. 

So well organized are the financial fea- 
tures of the United Mine Workers of Amer- 
ica that the national union was able to carry 
on a widespread system of relief to the needy 
anthracite mine workers during the closing 
two months of the 1902 strike. In this re- 
lief work no distinction was made between 
union and non-union men. In fact, the tes- 
timony of many witnesses is to the effect 
that aid was furnished as freely to the non- 
union as to the union mine workers. For 
this relief work the members of the locals 
were organized into committees of various 
kinds. Applications for relief were investi- 
gated by one of these committees and if con- 
ditions were found as represented, orders for 
merchandise on local grocers were furnished. 

Since the great strike of 1897 the United 
Mine Workers has extended the eight hour 
workday into the mines of Iowa, Missouri, 
Kansas, Michigan, Kentucky and parts of 
Tennessee, and has secured for the mine em- 
ployees of those states increases in wages 
ranging from 13 to over 30 per cent. In- 
creases in the wages of mine workers in 
other states have also been secured through 
joint conventions with the operators, and in- 
creases in wages, with improved conditions 
of employment, were forced from the rail- 
road mining companies and independent 
operators in the three hard coal fields of 
Pennsylvania in 1900 and 1902. Since 1898 
the membership of the national union has 
increased from 43,000 to nearly 300,000. Of 
this total membership about 185.900 mine 
employees, producing annually 125,000,000 
tons of bituminous coal, or over one-third of 
the total coal production of the United States, 
now work under agreements. Many of the 
147,000 anthracite mine workers are strongly 
organized in the national union, but as yet 
they have been unable to secure agreements 
from the coal hauling railroads which vir- 
tually control the mining operations. ‘These 
hard coal miners produce annually about 60,- 
000,000 tons. The remaining 115,000 mine 
workers of the country, producing annually 
about 100,000,000 tons of bituminous coal, and 
employed principally in the states west of 
the Mississippi and in West Virginia, Vir- 
ginia, Michigan, Maryland and in central and 
western Pennsylvania, are as yet unorgan- 
ized in the United Mine Workers and have 
no agreements with their employers. 

Enough has been said to show that the 
management of the United Mine Workers of 
America is as much of a business as is the 
conduct of any of the great industrial or 
commercial enterprises of the present Cay. 
It directs its strength against those forces 
tending to keep down the price of its com- 
modity—mine labor—with as much regard 
for its own particular interests and in dis- 
regard of the interests of others, where and 
when these conflict, as does any of the in- 
dustrial or other trusts. In order to con- 
trol the price of mine labor it aims to pre- 
vent mine workers from selling their labor 
at a lower price than set by the union. It 
does this by taking them into the organiza- 
tion, and persuading them to sell their labor 
at union prices, or by driving them out of 
the industry, just as the great Steel Trust 
endeavors to absorb or destroy the independ- 
ent steel manufacturer, or as the Sugar Trust 
attempts to control or drive out the inde- 
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pendent refiner. The mine worker refusing 
from one cause or another to be governed 
by the union in the sale of his labor is the 
independent producer of mine labor, or the 
non-union man. In driving out the commod- 
ity he has to sell the union is forced to at- 
tack the individual as it is impossible to 
dissociate the one from the other. In con- 
sequence violence and bloodshed results. Net 
only does the union attempt in various ways 
to control this independent producer of mie 
labor in the selling of his commodity, but not 
unlike the so-called trusts, in fixing the price 
of this labor and the conditions under which 
it is to be sold, it brooks no interference from 
other organizations which have mine labor 
to sell if it feels itself strong enough to pre- 
vent it. This is well illustrated by the United 
Mine Workers practically driving out of the 
anthracite fields of Pennsylvania the sepa- 
rate organizations of blacksmiths, engineers, 
carpenters and firemen which existed in one 
or more of the three fields prior to the re- 
cent strikes. 

Trade unionism, under the stimulus of the 
United Mine Workers of America, has come 
to be a business operation on a large scale. 
As a business its success depends upon the 
close observance of market conditions and 
the obeying of laws governing those condi- 
tions. Most trusts deal with material com- 
modities—goods that have no feeling or mcede 
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guese West Africa, to Barotze, on the south- 
east boundary, a distance of about 800 miles. 
Eventually it may be extended to connect 
with the Central South African Railways in 
the interior. 





Canadian Pacific Improvements at Victoria. 


Victoria, situated on the southeastern ex- 
tremity of Vancouver Island, is the capital 
and oldest city of British Columbia. At the 
time of the Fraser river gold discoveries in 
1858 it suddenly grew from a Hudson Bay 
Company’s post to a city of between 20,000 
and 30,000 inhabitants, subsequently dwind- 
ling to a much smaller number. After the 
opening up of British Columbia by the com- 
pletion of the Canadian Pacific Railway in 
1885, it again grew rapidly, and its popula- 
tion in 1901 was ‘21,000. The city is pic- 
turesquely situated, overlooking the water 
of Juan de Fuca strait, with the Olympian 
mountains in the background. To the east- 
ward, snow-capped Mount Baker (Washing- 
ton), 75 miles distant, is plainly visible 
above the dark green forests of the Sound 
islands. The climate is remarkably equable, 
with no extremes of either heat or cold, the 
thermometer seldom rising above 80 deg. in 
summer, and rarely going below the freez- 
ing point in winter. 

The Canadian Pacific Railway operates a 


Post Office 














Belleville Street 


i. 





Plan of Canadian Pacific Terminals and Improvements at Victoria, B. C. 


of independent action. They are thus able 
usually not only to increase the price of 
their particular commodity on a rising mar- 
ket, but if they so wish to reduce prices on 
a falling market. The difference with the 
trade union is that it deals with a commod- 
ity possessed by an individual with feelings 
and sympathies and modes of independent 
action. The general experience has been that 
when a period of falling prices sets in, the 
possessor of mine labor objects strongly to 
reducing the price of his labor—his wages. 
The past teaches us that he persists stub- 
bornly, even against the advice of the leader 
of his union, in his refusal to reduce his 
wages and will go to the extent of striking 
against such reduction. The trade union also 
confronts great difficulties in raising the 
price of its commodity on rising markets 
largely due to the fact that the consumers 
of labor, unlike the consumers of most trust 
commodities, are strongly organized. The 
part of the intelligent labor leader—of the 
business manager of labor—is closely to ob- 
serve the conditions of the labor and ger- 
eral markets and all factors likely to affect 
the wages of the worker—the price of labor 
—and to direct his organization along the 
lines they indicate is the proper course. 


Another railroad into the heart of Africa 


has been begun. It is to extend from Lobito 
north of Benguela, on the coast of Portu- 


line of steamers giving daily service be- 
tween Victoria and Vancouver and Seat- 
tle; also steamers. to Skagway and 
other Northern Coast ports. To. pro- 
vide adequate accommodation for this 
fleet, a large wharf and warehouse has been 
built, and the wharfage will be extended this 
year, increasing the accommodation of 50 
per cent. The wharf is built of Douglas 
fir piling, protected from the teredo and 
limnoria by carbolite carbolineum. Before 
applying, the piles were punctured to a 
depth of about 114 in. with fine slits in order 
to allow the composition to penetrate. The 
piles are generally 8 ft. center to center. 
The superstructure of the wharf is also 
Douglas fir. The main portion of the wharf 
is 430 ft. long by 90 ft. wide, connected with 
the shore by a wagon road approach, and 
an elevated pathway for passengers. The 
wharf end of the elevated footwalk is sup- 
ported on a pontoon free to rise and fall 
with the tides, thus being always at the 
proper elevation for passengers landing 
from steamers. The warehouse on the wharf 
is 255 ft. by 60 ft., built of fir timber and 
sheathed with corrugated iron. At the en- 
trance to the wharf from Belleville street 
is a two-story building, with waiting rooms 
and ticket offices on the ground floor and 
general offices for the Canadian Pacific navi- 
gation service above. These offices are di- 
rectly in front of the British Columbia leg- 
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islative buildings, and on a residence street. 
They are built in the Queen Anne style, and 
present a pleasing appearance. The contrac- 
tors for the wharf were Armstrong & Mor- 
rison, of Vancouver; for the warehouse, F. 
T. Sherborne, Victoria; and for the office 
building, Smith & Sherborne, Victoria. 

The part of the harbor on which the wharf 
is situated is known as James Bay. Until 
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bottom was a soft clay, it was necessary to 
carry the foundation of the hotel to a depth 
of from 50 to 60 ft. Fir piling was used, 
being driven to bed-rock and cut off below 
water level. The piles were spaced 3 ft. center 
to center, a total of over 3,000 piles being 
used. The piles are capped with concrete walis 
and the piers are carried up 144 ft. above 
tops of piles, bringing the top of the con- 
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first to sixth floors are devoted to bedrooms, 
containing 165. Except on the sixth floor, 
all rooms have private baths. The founda- 
tion has been built for a wing by which the 
bedroom accommodations can be more than 
doubled. The walls to the top of the base- 
ment will be granite and above this brick, 
faced with Haddington Island stone. The 
latter is the material from which the adja- 











Sea Wall at Victoria in front of New Canadian Pacific Hotel Site. 


two years ago the upper part of this bay 
was crossed by Government street, the prin- 
cipal business thoroughfare, on a pile struc- 
ture. The part of the bay cut off being use- 
less for shipping and unsightly in appear- 
ance, the City of Victoria built a massive 
masonry wall along the harbor side of the 
street and filled the bay ,.behind with mate- 
rial pumped in by a suction dredge. This 


crete foundation 2 ft. below the level of Gov- 
ernment street. In order to drive the piles 
and build the concrete, it was necessary to 
cofferdam the site, the dredged material 
being very fluid. The contract for the foun- 
dation was let to the British Columbia Gen- 
eral Contract Company, Mr. C. E. Fowler, 
C. E., of Seattle, being in charge of the work 
for the contractors. All the work is under 


the supervision of the en- 
£ 











gineering department of 
the Canadian Pacific, 
with division headquar- 
ters at Vancouver. The 
construction of the build- 
ing above the foundation 
has not yet been com- 
menced. The architect is 
F. M. Rattenbury, Vic- 
toria. 

The basement of the 
hotel will be devoted to 
‘billiard, grill and sample 
rooms, barber shop and 
bar, servants’ quarters 








Office Building and Waiting Room at Entrance to Wharf. 


wall, which presents a handsome appearance, 
was designed and built under the direction 
of Mr. C. H. Topp, City Engineer. An 
agreement was made between the city and 
the Canadian Pacific by which the latter was 
granted a portion of the filled-in area on 
condition that a large hotel be erected there- 
on. The railroad company afterwards ac- 





and baggage rooms. The 
ground floor’ will have a 
clear height of 17 ft. and 
contain the entrance hall, dining, draw- 
ing, lounging, smoking and manager’s 
rooms, office, palm garden, kitchen and 
servants’ rooms. The entrance hall will 
have the walls paneled 8 ft. 6in. high 
in Tennessee marble, with stairs’ of 
ornamental cast-iron and marble to the 
first floor and basement. The main din- 


cent British Columbia legislative buildings 
were built. The hotel will cost about $600,- 
000. Upon its completion, the appearance of 
Victoria from the harbor, which is now very 
pleasing, will be greatly improved. Direct- 
ly facing will be the sea wall, already men- 
tioned, backed by the hotel set in green 
lawns, while on the west will be the hand- 
some legislative buildings, and on the east 
the Dominion Government buildings. 

The Canadian Pacific has lately bought the 
Esquimalt & Nanaimo Railway, extending 
from Victoria northerly to Nanaimo and 
Wellington, 78 miles. It traverses for most 
of the distance a fairly well settled farming 
district. and at the northern end taps the 
coal districts at Ladysmith and Nanaimo. 
The Mt. Sicker copper region is reached by 
this line, and also several other prospective 
mining districts. There is a splendid sup- 
ply of timber along the route. Large saw- 
mills are in operation at Chemainus, Lady- 
smith and Shawnigan Lake. A smelter for 
copper ore is located at Ladysmith for treat- 
ing ore from Mt. Sicker, and there is an- 
other at Crofton. The Esquimalt & Nanaimo 
operates acar ferry from Ladysmith to 
a connection with the Canadian Pacific 
at Vancouver, by means of which freight 
is carried to Victoria without trans-ship- 
ment. 

With the possible exception of coal min- 
ing, the resources of Vancouver Island are as 
yet comparatively undeveloped. The value 
of the mineral production for 1903 was, how- 
ever: gold, $285,647; silver, $111,883; cop- 














Canadian Pacific Wharf and Elevated Footwalk, Victoria, B. C. 


quired by purchase some of the adjoining 
property in order that unsightly buildings 
might be removed, and also the rest of the 
city property on the flat. It therefore has 
now a block containing about 8% acres, 
fronting on Government, Belleville, Douglas 
and Humboldt streets. 

Owing to the filled-in material dredged 
from the bay, and the fact that the former 


ing room will be 38 ft. x 77 ft., finished 
in mahogany or Australian red bean. The 
smoking room, 20 ft. x 38 ft., will be finished 
in oak with the ceiling paneled and en- 
riched. The drawing room, 30 ft. x 50 ft., 
and the lounging room, 25 ft. x 30 ft., will 
be finished in white plaster, paneled and en- 
riched. The palm garden, 68 ft. x 46 ft., will 
have glass roof and plate glass sides. The 


per, $908,076; coal and coke, $2,933,966; a 
total of $4,239,578. The greater portion of 
the interior of the island is entirely unde- 
veloped and at present is almost inaccessible. 
There are known to be many districts of 
good agricultural land. The whole country 
is covered with a dense forest of fine Doug- 
las fir and cedar, and what is known of the 
mineral resources is very promising for the 
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development of copper, gold and iron mines. 
In order to open up the interior and north- 
ern parts of the island, the Canadian Pacific 
has under consideration an extension from 
Nanaimo to Alberni, and from Wellington 
to Comox. The first-named extension would 
reach, at Alberni, the Alberni canal, a deep 
inlet from the Pacific side, navigable by 
ships of the largest size. Steamer connec- 
tions would be made there for all the west 
coast north of Barclay Sound, upon which 
are situated many copper, gold, iron and coal 
mines, some of which have been developed 
to a considerable extent. This place will be 
admirably adapted, when railroad communi- 
cation is established for sawmills, and prob- 
ably, with further development, for smelters. 
It may also become headquarters for deep- 
sea fisheries, and there is at present a small 
farming settlement that is capable of con- 
siderable increase. The Comox extension 
would pass through a fairly well settled 
farming country and reach the Comox coal 
mining district, where the mines are already 
operated on a large scale, the coal at pres- 
ent being shipped by a railroad from the 
mines to Baynes Sound. <A _ considerable 
‘agricultural settlement exists around Comox, 
and the island to the north contains much 
good land, excellent timber and possibly a 
northerly extension of the coal-bearing for- 
mation. 

For the foregoing information we are in- 
debted to Mr. R. Marpole, General Superin- 
tendent of the Pacific division of the Cana- 
dian Pacific, and to Mr. C. E. Cartwright, 
Division Engineer. , 


Progress of Work on the New Union Sta- 
tion at Washington. 


With the advent of mild weather work 
on the new Union Station and its approaches 
is being pushed -with vigor. Fresh gangs of 
workmen have been employed along the line 
and a good start has been made for the early 
completion of several important portions of 
the construction. 

On the site of the station the Thompson- 
Starrett Company is rushing in the founda- 
tions as rapidly as the proper hardening of 
the concrete will admit. These foundations 
are now well along toward completion, the 
work being confined to the last or central 
portions of the building. Installation of the 
steel work in the tunnel section is under 
way, about one-third of it being already in 
place, and the brick work on the arches to 
support the stone structure was begun. The 
filling in of the foundations on the east end 
of the building has been completed, the bases 
for the pillars are laid and everything is 
in readiness to erect the steel work and be- 
gin the masonry. It is expected that the 
setting of stone in that section of the struc- 
ture will be started within a month. 

The McDermott-McDonald Company, which 
has the contract for the construction just 
north of the building, are completing the 
last links in the retaining walls, and dirt 
trains are dumping in earth from the Eck- 
ington cut and the street excavations for the 
high viaduct. The lowering of Florida ave- 
nue, K and L streets has been effected dur- 
ing the winter, and that of carrying the 
cut of First street and M street through is 
in progress. The high embankment of New 
York avenue, which is to go over the tracks 


with a steel bridge beyond Florida avenue, . 
The ° 


is also assuming large proportions. 
west approach is nearly finished to the line 
of the bridge. 

The excavation of H street, the most dif- 
ficult of the work of preparing the highways 
beneath the overhead structure, is yet to be 
undertaken. This street carries the car line 
of the Columbia Street Railway, and must 
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be put down 18 ft. It will be necessary to 
lower the street one side at a time. The 
east side was partly excavated last fall and 
the work stopped by the order of the munic- 
ipal authorities owing to the approach of 
winter. Stone laying has been going on upon 
the retaining walls when the weather per- 
mitted, and they are 75 per cent. done. The 
foundations for the Adams Express build- 
ing just north of H street are also being 
laid. Material for the bridges over the 
streets has been delivered in part and work 
on installing it can begin at K and L streets 
at any time. The cutting down of the Eck- 
ington Hill, which has been going on since 
early last summer, is still in progress, and 
will be completed by midsummer. The B. 
& O. freight shed and sidings at Florida 
avenue have been occupied for three months 
and the new coal chutes at M street about 
two months. 

South of the station the foundations for 
the tunnels are being laid across Massachu- 
setts avenue, the section between that and 
B street having been completed by open cut. 
The contractors have built the necessary 
bridges and trestles to fill the plaza south 
of the station and earth for the purpose will 
be brought up from the Eckington cut. 
Underground work on the tunnels has been 
in progress all winter from the south of 
Capitol Hill, and the borings have now 
reached a point a little past the front of the 
Library of Congress. The engineers are 
meeting with fair success in the sub-surface 
work, and as yet there has been no disturb- 
ances at the surface. 

Work in the Virginia avenue cut is now 
about 80 per cent. finished. Construction is 
going on with the south retaining wall in 
the open cut and in the tunnel at the east 
end. Work has been resumed on the Penn- 
sylvania freight station on Maryland ave- 
nue, and the company is now waiting for a 
decision on some proposed changes in the 
plans of the overhead structures suggested 
by the citizens of South Washington to carry 
forward that part of the work. The excava- 
tions in the lower end of Maryland avenue 
are yet to be undertaken. 








Barker’s Mail Pouch Catcher. 


Although the danger to men on locomo- 
tives from the earlier forms of mail cranes 
was considerably reduced by the introduc- 
tion of schemes for swinging the arms out 
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train which is to pick up the pouch gets 
struck sometimes. 

To reduce to a minimum, if not to obviate 
altogether, the possibility of danger from 
this source to any one on a train, Mr. L. W. 
Barker, Clinton, Iowa, whose mail crane was 
described in the Railroad Gazette March 6, 
1908, has devised a mail pouch catcher to 
go below the door of the car, requiring a 
reduction of the height of mail crane to cor- 
respond. The form and application of the 
catcher are shown by the accompanying 
drawings. A feature of the catcher itself is 
the provision for holding the pouch after it 
is caught. This is done by means of the 
latch in the outer arm, which prevents the 
pouch from rebounding or jumping out. 

The catcher is raised and lowered by 
means of a lever on the wall inside of the 
car, shown in dotted lines, and also in the 
sectional view. The catcher is supported by 
two double-arm brackets. At the points of 
support the catcher arm is square in section 
and slips into sleeves which fit into the 
bracket arms. The sleeve at the right-hand 
side of the door has an arm projecting 
through a slot or opening in the car siding 
which carries a segmental portion or cam 
as shown in the sectional view. <A cable at- 
tached to this latter passes over two sheaves 
to connection with the Iever. The lever has 
three positions as shown, the lower one being 
the running position, with the catcher down 
against the side of the car as shown. Rais- 
ing the lever to the horizontal position re- 
volves the catcher through 90 deg. prepara- 
tory to picking up a pouch; and raising the 
lever to the top position revolves the catcher 
through another 90 deg., enabling the pouch 
to be removed. 

The location of the lever in the car rela- 
tive to the doorway would obviously be on 
that side away from which the door slides 
in opening, its movement in the illustration 
being toward the left. The catcher may be 
changed quickly to face in the opposite di- 
rection, by moving it to the left far enough 
to free the right-hand end, withdrawing it 
from the other bracket and reversing it. The 
rubber sleeve at the right end acts as a buffer 
to absorb the shock of the catch. A pin ~ 
through the arm just inside of the left 
bracket prevents the arm from slipping for- 
ward. In the running and delivering (bot- 
tom and top): positions the lever may be se- 
cured in place to hold the catcher, but 
in the operating or catching position it must 
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Barker’s Mail Pouch Catcher. 


of the way when not carrying a mail pouch, 
accidents still occur to enginemen and train- 
men not infrequently by being struck when 
the crane is holding a pouch for a “catch.” 
It even happens that the engineman of the 


be held by the clerk, for obvious reasons. 

The use of this catcher enables the height 
of the crane to be lowered almost 4 ft., mak- 
ing it practically impossible for a man on a 
train to be struck by a loaded crane except 








APRIL 21, 1905. 


‘around the legs, unless he be standing on a 
journal box, or occupying some such posi- 
tion, as trainmen do in switching. The 
catcher also leaves, the door opening unob- 
structed at all times except when in the de- 
livering position, and minimizes the possi- 
bility of the pieces of a crane, broken in at- 
tempting a catch, flying through the door- 
way and injuring the clerk. Another advant- 
age is that with the low crane used with this 
catcher, the pouch can be attached by a per- 
son standing on the ground. 


The Valtellina Line and the Electrical 
Operation of Railroad Main Lines.* 





BY THEODORE KOHN. 





(Continued from page 356.) 





VI. COMPARISON OF MODES OF OPERATION BY 
CSERHATI AND VON KANDO 
(a.) General. 

According to past experience, the best use 
of the electric locomotive is for through pas- 
senger and express trains on main lines. 
Motor-cars are better adapted to local trains, 
the passengers on which take along chiefly 
hand-baggage. 

On State lines the amortization of the cost 
of permanent way vanishes; that of the 
charges for equipment is not to be in- 
cluded in the estimate, because main- 
tenance and renewal of the parts of 
the road’s equipment must be included 
in the operative costs. On private lines 
the retiring of the construction charges 
may be left out of consideration as 
of small moment if the lines have a long 
franchise. In determining the interest-charges 
the cost of the motor-vehicles must be separ- 
ated out, for they serve to replace the steam- 
locomotives that have been in use up to the 
time of the conversion, and that can be used 
on other lines or, according to their condi- 
tion, taken out of service, and be replaced 
gradually with electric motor cars either 
charged to renewals or taken out of receipts 
of operation. 

Hence there remains to be considered for 
estimating the expenses only the interest on 
the cost of equipping the power-station, the 
current-supply line and the transformers. 
But in making a comparison these cannot 
be added to the motive charges since there 
will be occasioned on the one hand savings 
in costs of operation and maintenance, on the 
other an increase in income due to electric 
operation which for estimating are to be 
considered as offsetting this interest. 

(b.) Cost of Moving Trains. 

1. Consumption of power.—Careful tests 
on the Valtellina Line show the current 
used to be equivalent to 33.5 k.w. hours, per 
1,000 ton-kilometers, at the generating station 
switchboard; this figure includes all line, 
transformer and motor losses. 

The costs of generating and transmitting 
the current are as follows: 


Charges in power station for attendants, 
inspection of canals, lubricants, 
maintenance of turbines and gener- 


ators, maintenance of hydraulic 
CBUIDMORE. 2.6-< 0cie010 cc: Keaaeess 27,540 m. 

Charges tor employees to inspect and 

maintain conductors, transformer- 

tenders, supplies for up-keep of line 
conductor equipment ..........e. 27,540 m. 
*55,080 m. 


Together 

*These figures apply to the first part of time of 
operation, when less trains ran than now. 

The average daily consumption is 9,600 
k.w. hours, or annually 3,504,000 k.w. hours; 
hence a kw. hour costs 1.57 pfennigs and 
1,000 ton-kilometers, 52,642 m., while pre- 
viously the coal consumption of steam loco- 
motives on this line amounted to 1.9f m. per 
1,000 ton-km. on the average. 

*Translated from the Organ fiir die Fortschritte 
des Eisenbahnwesens, November, 1904. 
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Since twice the current can be generated 
and twice as heavy a traffic can be handled 
without increasing the employees in the 
power house or on the line, the charges would 
be still lower for full use of this equipment. 

2. Weight of the locomotives.—For elec- 
tric locomotives 25 to 30 per cent. of the 
adhesive weight can be figured as drawbar 
pull, hence for freight trains the locomotive 
requires little ballast. 

The most favorable conditions for electric 
transportation of passengers come when no 
locomotives are used, but motor cars instead, 
because then only their electric equipment 
needs to be considered. This weight on the 
cars of the Valtellina Line is 20 tons, yet 
they can develop 600 h.p. 

3. Recovered Energy.—Trains descending 
grades greater than .4 per cent. return into 
the line as electrical current, a part of the 
work done in lifting them without any com- 
plication in the equipment or manipulation. 
“Cascade” connection may be used to ad- 
vantage on city lines with heavy traffic where 
the trains stop and start often. 

(c.) Maintenance. 

1. Locomotives.—Steam locomotives suf- 
fer from dust, sand, rain, snow, and when 
running without steam also from having 
soot and ashes get into the cylinders from 
the smoke-box. The stationary steam en- 
gines and generators of a power station oper- 
phase motors of the electric vehicles so thor- 
ate in rooms free from dust and well lighted; 
fuel. 

The mode of construction of the three- 
phase motors of the electric vehicles so thor- 
oughly encloses their most'sensitive part— 
the winding—that neither oil nor water can 
penetrate; only the two bearing shells, the 
three slip-rings and their brushes are sub- 
ject to wear, which is very slight because 
they also are protected against dust and dirt. 
Occasional repairs do not take much time 
because all parts are interchangeable. 
Wheels and pinions of the connection be- 
tween motor and wheel are hardened and 
ground. The variation of torque on drivers 
of steam locomotives causes tires to be un- 
equally worn; the wear on tires of electric 
locomotives is less, and equal. Locomotives 
and tenders have wheel-brakes; on the elec- 
trics braking is replaced by cascade-connec- 
tion of the motors, the wheels are braked 
only at stopping, hence the wear is much 
less. 

Careful estimates show that the mainten- 
ance charges of the electric locomotives per 
locomotive kilometer will amount to 2.55 pf. 
against 7.65 pf. for steam locomotives; this 
will make the repair shops smaller and sim- 
pler than the present ones, and for equally 
long lines and equaily heavy traffic fewer 
electric locomotives will be needed because 
of the fewer repairs. 

2. Maintenance of cars.—Because of gen- 
tle starting, less frequent braking and ab- 
sence of smoke the cars will be more pro- 
tected in electric operation. 

3. Maintenance of way.—For equal capac- 
ity the total weight of electric locomotives 
is less than that of steam locomotives, and 
the number of driving axles not so limited, 
as on steam locomotives the connection can 
hardly extend over four axles. The wheel 
pressure of the electric locomotives will 
therefore be less, the springs will not need 
to be so short and stiff as on the driving and 
running axles of steam locomotives. 

Service in tunnels and their maintenance 
will become easy and cheap with the absence 
of smoke, the expensive ventilating appli- 
ances—dear both to install and to operate— 
are unnecessary, and the rails are not sub- 
ject to the dangerous acid-action. 

(d.) Expense of Manning Locomotives. 

On the Valtellina Line the firemen on 
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steam locomotives have proved best as car 
and locomotive motormen; also all conduc- 
tors were trained in handling the electric 
appliances, so that there is a second officer 
at hand who can replace the motorman. On 
electric locomotives and motor-cars the opera- 
tors are protected from the weather in closed 
compartments; labor is hardly called for on 
their part, so that they have greater ca- 
pacity than on steam locomotives. Accord- 
ing to experience on the Valtellina Line the 
enginemen daily run 250 to 300 passenger- 
train kilometers, despite the shortness of 
the line, and some 200 freight-train kilom- 
eters. Thus with greater protection the elec- 
tric operation permits of a reduction in 
crews. 
(e.) Advantages of Electric Operation to 
Traffic. 

1. Safety of operation is greater with elec- 
tric than with steam traction, because the 
train can enter or leave the station only 
when the official on duty has connected the 
respective lines into circuit, with proper posi- 
tion of signals. 

2. Because of smaller charges for opera: 
tion and maintenance, more dense traffic can 
be secured with light, faster trains, and. 
travel stimulated. Absence of stops for water 
favors this increase still more. 

High speed steam locomotives are heavy be- 
cause of the large boilers, thus reducing the 
useful tonnage of trains and necessitating 
heavy roadbed construction. This heavy pres- 
sure per axle is not absolutely necessary on 
electric locomotives, because the number of 
axles is not so closely restricted. Hence 
on existing rails, the trains can within lim- 
its of economical operation and safety run 
faster, at a speed of 100 to 120 km. per hour. 

3. Illumination and work for auxiliary 
purposes.—On electric roads the _ electric 
lighting of trains and stations follows as a 
matter of course. Since the act of starting 
of the trains causes marked variations of 
voltage in the conducting system, it is ad- 
visable to do the lighting of the larger sta- 
tions by transformers and feeders. The 
main current can be used to operate cranes, 
hoists, rolling platforms, turntables, and 
where desirable the machines of the shops 
and railroad appliances. 

4. Sparks.—The considerable payments of 
damages for fires from sparks thrown into 
woods, fields, buildings and industrial plants 
vanish. 

5. Freightage on coal.—The power sta- 
tions arranged for steam can often be erected 
near coal regions, whereby the haulage for 
coal supply is reduced, since a power house 
commands about 200 km. 

(f.) Speed. 

The attainment of high speeds causes no 
such difficulties as with steam locomotives, 
where weight and troublesome vibration in- 
crease with the speed. The limiting speed is 
fixed entirely by economical considerations, 
for when the speed is increased above a cer- 
tain limit the gain in time is only slight, 
but the difficulties of operation are made 
much more serious, since the resistances in- 
crease and the wear on rolling stock and 
track becomes much greater. To maintain 
the reliability of service, which is affected 
by these things, it does not seem advisable 
to raise the speed beyond 120 km. per Hour, 
unless recourse be had to means which are 
now unusual. 

(g.) Utilization of Water Powers. 

Where there is a water power available 
without too great expense, this will be used 
for generating power. But electrical opera- 
tion is also economical when the power is 
generated by steam. From very carefully 
made calculations the cost per h.p. hour. at 
the periphery of the wheel is less on lines 
with dense traffic for electric traction than 
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for steam, aside from all the advantages al- 
ready noted of electric operation. 

In case the capacity of the individual 
power houses rises to 1,500 h.p. or more, it 
will be practicable to put boiler and engine 
rooms under charge of experienced engineers. 
The firing in the boiler room will then not 
be entrusted to a few firemen, but all the 
resources of science may be applied for dis- 
covering and immediately remedying any 
shortcomings. 

(h.) Summary. 

Cserhati and von Kando sum up the ad- 
vantages of electrical operation as follows: 
‘Possibility of utilizing water powers or sav- 
ing in fuel; lighter locomotives, having less 
self-resistance; partial recovery of work in 
lifting, on mountain roads; cheaper and 
easier maintenance of operative parts, also 
fewer locomotives and smaller shops; less 
wear on cars; decreased labor-cost by ab- 
sence of fireman or engineer; greater relia- 
bility, possibility of dense traffic with light 
trains; higher speeds on existing way, con- 
venient illumination of stations and trains; 
absence of smoke and sparks.” 

Against these advantages there is a not 
inconsiderable supply of capital required for 
costs of installation. But the question of 
securing funds cannot be raised as an objec- 
tion against electric operation. Just as in 
the case of the Valtellina Line a company 
can be formed for the work of converting 
the line to electric operation; no ex- 
penditure will then fall to the owner of 
the road, for the charges to be paid to the 
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But this will count only on roads with 
dense freight and passenger traffic, not on 
small or branch lines, where the increase 
to be expected in traffic would not pay the 
interest on the cost of the electric equip- 
ment. Hence each line, especially if a new 
one, must be specially investigated with re- 
gard to its commercial fitness for electric 
traction. 

In general, the following roads will 
adapted for electric traction: 

Roads having enough water power at hand 
to operate them. 

Roads in coal regions, where cheap coal 
and culm can be used for steam. 

Mountain roads, where the work done 1n 
ascending can be partially recovered in de- 
scending, especially in combination with the 
first two conditions. 

Urban and suburban roads with dense traf- 
fic. 

Single track roads, on which increasing 
traffic would demand a second track, if the 
electric operation with heavier trains and 
higher speed obviates the second track. 


(To be continued.) 


ye 


Reducing Noise on the Chicago Elevated 
Roads. 


The first part of Mr. Bion J. Arnold's re- 
port to a committee of the City Council of 
Chicago, which was reprinted in the Rail- 
road Gazette March 31, dealt with means of 
increasing the capacity of the Elevated Loop. 
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ly upon ties which, in turn, are rigidly se- 
cured to the upper chords of latticed steel 
trusses, thus giving the best condition that 
could have been devised for imparting the 
hammer blows, caused by the wheels upon 
the rails, directly to the structure, unless 
the rails had been placed immediately upon 
the upper chords or upon a metallic support 
between the rails and the chords. While 
this construction is not questioned from an 
engineering standpoint, for it is well de- 
signed, attention is called to it to show some 
of the difficulties that will be encountered in 
attempting to modify it so as to deaden the 
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operating company will be covered by the 
savings. Another solution would be for the 
owner of the road to defray at his own ex- 
pense the cost of electric installation, and 
to procure the electric locomotives as an ad- 
vantageous substitute for the old steam loco- 
motives, which would be retired from serv- 
ice, the charge being made to operative costs. 
The delivery of current might be by contract 
if the road-owner did not wish to erect his 
own power house. 
(i.) Adaptability of Roads 
Operation. 
Electric operation will prove more econom- 
ical than that with steam engines only when 
both the passenger and freight traffic are 
developed by division of the former among 
small trains running at higher speed, and 
the latter, which forms the chief item of in- 
come, by introducing heavier and faster 
freight trains. 


for Electric 


‘Through Present Elevated Loop 





The second part of the report takes up the 
interesting subject of proposed means for 
decreasing the objectionable noise caused by 
the operation of trains on the elevated struc- 
ture. 

The present steel structure of the Union 
Elevated Loop in Chicago, while well de- 
signed from a structural standpoint, shows 
that little consideration was given to the 
problem of noise, which makes it difficult to 
reconstruct it in such a manner as to apply 
what is now known regarding sound dead- 
ening without expending a great deal more 
than it would have cost had the subject been 
given careful consideration at the time of 
construction. 

A typical loop span comprises latticed 
deck, longitudinal trusses, semi-latticed gir- 
ders, and riveted posts; Fig, 1 shows an en- 
larged tranverse section with detail of floor. 
It will be seen that the rails rest immediate- 


coon PAA 0 ena cae oh aha 
N oe tee ore 


om sr 
ba ak a ae 


Fig. 3—Side Elevation of One Snan of Proposed Concrete 


Elevated Structure. 


sound to such an extent as may be found 
practicable. Were the present structure not 
in plaze, I am firmly of the opinion that a 
concrete structure could be designed and 
built which would prevent to a large degree 
the noise now emanating from the present. 
steel structure, for a cost which would not 
be greatly in excess of the cost of the present 
structure, but to change the present struc- 
ture into one of concrete would be a difficult 
and expensive task. 

In analyzing the relative merits of difter- 
ent classes of construction, the fact should 
not be lost sight of that the noise comes 
primarily from the trains, and a large part 
of this noise cannot be eliminated entirely 
no matter how good the design of the struc- 
ture, and the best, therefore, that can be ex- 
pected is to minimize the noise caused by 
the operation of the trains, to the greatest 
possible extent, and prevent its being inten- 
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sified by the supplemental action of a vibrat- 
ing or ringing structure. 

The use of concrete would eliminate al- 
most all of the difficulty ercountered with 
the present structure due to vibration, and 
if, in addition, the structure were carried 
up solid on each side of each track to a point 
slightly above the bottoms of the cars as 
shown, the noises produced by the wheels 
upon the joints and by other working parts 
of the train would be largely confined to the 
space underneath the train, and would to a 
certain extent dissipate themselves and be 
prevented from being immediately trans- 
mitted in a horizontal plane to the sides of 
the tall buildings on each side of the struce- 
iure, thence upward, to the annoyance ‘of 
the occupants of the upper stories as at pres- 
ent. This class of construction might be ob- 
jected to owing to the fact that it would in- 
troduce difficulties in removing ties; but in 
answer to this it may be said that the sub- 
way in New York, as well as the Berlin Ele- 
vated Koad and others, have this objection 
in a greater or less degree, so that it should 
not be considered prohibitive if, by its adop- 
tion, other advantages could be gained. 

Furthermore, the ties on an elevated struc- 
ture should last many years and the use of 
concrete steel ties, similar to those now be- 
ginning to be used on steam roads, would al- 
most entirely eliminate this objection, as 
they would seldom have to be renewed. 

Since it would be manifestly unjust to ask 
that the present loop structure be removed, 
and thus permit the erection of a design of 
this character, the problem then is how best 
to modify the present design so as to reduce 
the noise to the greatest possible extent with- 
out making the cost prohibitive. 

There are four primary causes of the noise 
on the Loop, which are as follows: 

1. Imperfect track construction. 

2. Imperfect rolling stock. 

3. Imperfect roadbed. 

4. Defects in structure: a. 
the steel; b. Lack of rigidity. 
Imperfect Track Construction. 

The track when built in 1895 was laid with 
80-lb. steel rails upon light tie plates, and 
provided with all necessary special work for 
operating the trains in and out of the Loop, 
and so long as the joints of the track re- 
mained new and in good condition the noise 
was not excessive, after the inequalities in- 
cident to the opening of a new line of track 
had worn off, except at the junction points 
and on cross-overs where many frogs and 
switches were necessarily placed. As the 
track became worn and the joints became 
hammered, the noise began to increase, and 
it has continued to increase until the pres- 
ent time, when it is almost unbearable in 
certain places and especially at the junction 
points. The present condition of the track 
is largely due to the failure of the tie plates 
which proved to be too light for the duty 
imposed upon them. 

As the hammering of the wheels over the 
joints is the chief source from which noise 
is:imparted to the structure, it is of vital 
importance that these joints and the entire 
track be built in as thoroughly first class 
manner as possible,.and maintained in this 
condition. It seems almost impossible to 
procure a type of joint over which a heavily 
loaded wheel will pass without imparting 
to the rail a blow sufficient to produce sound 
of considerable magnitude, and in time cause 
a hollow place in the rail upon which the 
wheel strikes after leaving the joint. 

I believe that the most practical thing to 
do under the circumstances, in view of the 
fact that the present rail is badly worn and 
would have to be renewed before experiments 
with any new type of rail could be conducted, 
during a sufficient length of time to deter- 
mine its practicability, is to use the Am. 
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Soc. C. E. standard section, re-rolled steel 
T-rail, weighing not less than 80 lbs. to the 
yard, having the ends cut at an angle of 
about 40 deg., and provided with some first 
class joint of the bridge type, such as the 
Continuous, the Weber, or other equally good 
joints. This form of joint is not new and 
has been used by various _ railroads, 
and especially by the Lehigh Valley, where 
it was known as the Sayre joint, for a pe- 
riod of about 12 years, and to a certain ex- 
tent by the Buffalo, Rochester & Pittsburg. 
While it has been abandoned by the former 
road, due probably to the fact that the ad- 
vantages gained in steam road service were 
not considered as sufficient to pay for its in- 
creased cost, I believe it to be the most prac- 
tical thing to adopt in this case at present, 
for, by its use, it will be possible for the 
Union Loop Company to equip its road dur- 
ing the coming summer with new rail and 
thus at once eliminate a large part of the 
present noise. If this type of joint is used, 
the rails should not be over 45 ft. long, on 
account of expansion difficulties. It is im- 
portant that the joint be made with shoul- 
ders on the rails, thereby removing the sharp 
points. 

If there were sufficient time to secure spe- 
cial rails, there is one other type of joint 
which would do good service. This is known 
as the scarf joint, and is the standard joint 
used by the Prussian State Railways for a 
number of years, and at present used on the 
Berlin Elevated. In its best form, however, 
it necessitates a specially rolled rail, with 
the web eccentric or off-center of the rail, 
this construction permitting the rails to be 
alternated and allowing the webs to lap at 
the joints, thereby making a stiff, substan- 
tial joint, and, at the same time, providing 
a practically continuous rail for the wheel 
when passing the joint. This form is used 
on the Berlin road, and is there known as 
the Haarmann-Vietor rail. 

All “special work” not absolutely neces- 
sary for the proper operation of the trains 
should be removed, and worn special work 
now in place (and ultimately all the present 
special work) should be replaced with the 
best and most improved type of manganese 
steel special work, which, although very ex- 
pensive, lasts so much longer than ordinary 
special work that, under the conditions ex- 
isting on the Loop, it is advisable to use it. 

All frogs should be of the movable point 
type where conditions will permit or of a 
type which will offer as nearly a continuous 
rail as practicable for the rails over which 
the wheels are passing. 

In order to make the rail and its support 
a unit, all rails should rest on large and 
heavy tie plates and be secured to the ties 
by means of screw spikes or otherwise in 
such a manner as to prevent the rattling of 
the rail and plates, and be maintained in 
this condition. 

Imperfect Rolling Stock. 

The rolling stock in use on the Union Loop 
consists mainly of rather light cars with open 
running gear. Since a large part of the noise 
proceeds from the running gear, it is impor- 
tant to apply some preventative for this, 
either on the cars or on the structure. Unless 
the railroad companies will maintain the 
cars and running gear in good condition and 
thereby prevent much of the present noise 
from this source, some method of enclosing 
the entire truck, including the wheels, with 
a light casing of sound deadening, non-com- 
bustible material, such as asbestos sheeting, 
should be tried. This casing should come as 
close to the guard rails as practicable and 
clear the third rail, so as to intercept as 
much of the noise from the wheels as pos- 
sible. It should have a bottom, and the sides 


should be hinged to permit inspection. 
A truck casing of this type should, to a 
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considerable degree, smother the noise due 
to brake-beams and shoes, defective gears, 
rattling of bolts and rivets on trucks, etc., 
which is particularly annoying at times, and 
also in a large part the noise resulting from 
the impact of the wheels on the rails. From 
an operating standpoint this is an objection- 
able thing to do, for the reason that inspec- 
tion of the truck and motor parts would be 
made more difficult and the capacity of the 
electric motors would be reduced owing to 
their enclosure. Careful inspection and the 
prompt renewal of all defective and badly 
worn parts would largely remove this source 
of noise and, by adopting side walls on the 
structure as hereinafter described, the noise 
would be rendered less objectionable. 

The Northwestern and Chicago & Oak Park 
roads use single motor cars on their trains, 
which method of operation imposes upon four 
sets of motor gears the entire duty of ac- 
celerating any train, no matter how heavy. 
This results in excessive gear noise on heavy 
trains, which could and should be eliminated 
by the adoption of the multiple unit system, 
which provides each car with its own mo- 
tors and thereby imposes less duty upon in- 
dividual gears. Furthermore, the average 
speed of the trains could be increased by its 
adoption. 

The latest types of cars used for intra- 
mural: transportation, such as those recently 
put into service in the subway by the Inter- 
borough Company of New York, are provided 
with sound deadening material in the hollow 
spaces of the floors and sides. There are 
several fireproof substances that can be used 
for this purpose, and all new equipment pur- 
chased by the elevated roads of Chicago 
should have all hollow places filled with some 
such material. Such of the present cars as 
have no sound deadening material in them 
should have the hollow spaces filled with 
mineral wool, asbestos or some other light, 
non-combustible material. 

The present cars and trucks should be put 
in first class condition and kept so, and all 
future cars should be equipped with trucks 
having as few parts as practicable. 

The relief opening of the triple valves of 
the air-brakes should be provided with some 
device for muffling the noise of the escaping 
air when the brakes are released and thus 
prevent the sharp whistle now common to 
some of the cars. This can often be accom- 
plished by changing the size of the orifice. 

Imperfect Roadbed. 

As has been previously pointed out, the 
roadbed of the present structure, though sat- 
isfactory for railroad operation, is defective 
from the standpoint of sound deadening, and 
in order to remedy this defect as far as prac- 
ticable some type of ballasted floor must be 
used. This might involve the reinforcement 
of the loop structure to provide for the added 
weight, and this reinforcement governs the 
selection of the type of floor to be adopted. 
Considerations of cost, maintenance, inter- 
ruption of traffic and cutting off the light in 
the streets below, as well as the difficulties 
attending the alteration of the existing struc- 
ture, enter into the problem. 

Ballasted floors have been used in this 
country, and especially in the vicinity of 
Chicago, by different steam railroads in cross- 
ing streets on viaducts, the ballast generally 
being supported on steel trough plates or I- 
beams with steel plate decking. In some in- 
stances creosoted plank has been substituted 
for the steel decking, and in some types the 
ballast has been omitted altogether, as in 
the case of the first track on the New York 
Central viaduct. 

In order to compare the various types of 
floor construction, six such ballasted floors 
applicable to the loop are shown in Fig. 4, 
designated as Types A, B, C, D, E and F. 
These types have all been designed to sup- 
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port a single track only, leaving an open 
space between tracks for the feeder conduit 
and third rails, except at crossings, turn- 
outs and junction points, where the floor 
would extend across this space. All floors 
have been figured for 12 in. of broken stone 
ballast, weighing 140 lbs. per cu. ft., and pro- 
viding for 6 in. of ballast under the ties. 
Types A and B are what may be termed bal- 
lasted steel floors. Type C is a ballasted, 
concrete-arch floor, and type E a ballasted, 
concrete-steel floor resembling the latest type 
adopted by steam railroads for bridges. Ail 
of these are “solid” floors—that is, they form 
a continuous decking under the track. Type 
F is a type of open ballasted concrete steel 
floor. . 

The effect of the ballast as used in these 
various types would be a cushioning of the 
rails, and a reduction of the impact due to 
the cars, improving the riding qualities of 
the track, reducing the noise and increasing 
the durability of the structure. By carrying 
the ballast up and around the rails the noise 
due to the singing or humming of the rail 
would be greatly reduced. 

In respect to cost, types A and B involve 
drilling of many holes and much field rivet- 
ing; type C likewise involves such work, but 
to a less extent, the gain, however, being 
offset by the cost of the forms required for 
the concrete arches. Type D has but little 
field work, but in order to insure durability 
the timber must be treated, which increases 
the cost and removes the main argument for 
its adoption. Types E and K are the cheap- 
est floors both in first cost and maintenance. 

Experience in the application of ballasted 
floors to railroad bridges has shown that the 
track maintenance has been reduced to such 
an extent that the saving is more than suf- 
ficient to pay the interest on the increased 
investment, made necessary by its adoption. 

Whére the weight of a floor is not exces- 
sive, such as types D and F, it is probable 
that the reduction of impact, due to its dis- 
tribution by the ballast of the floor, would 
so far reduce the overstress in the members 
of the present structure as to make its rein- 
forcement unnecessary, although this would 
somewhat reduce the present factor of safety. 

The wooden ballasted floor similar to type 
D is now in experimental use on a section 
of the Boston Elevated Railway, with marked 
effect toward deadening the sound. 

The ballasted steel floors are objectionable 
because they add to the amount of metal in 
the structure. This not only increases tiie 
noise due to the steel in the structure itself, 
as will be explained hereafter, but it like- 
wise adds to the cost of painting and main- 
tenance. Steel thus used in a ballasted floor 
is exposed to deterioration from the water, 
oils and greases which find their way to the 
bottom of the ballast. 

The concrete floor, on the other hand, is 
free from these objections, being, in the first 
place, practically inelastic, and therefore al- 
most noiseless in itself, and, secondly, being 
proof against deterioration from any of the 
agencies herein referred to. Type E wouid 
probably be made in 6-ft. sections weighing 
about 4,000 lbs. each, and is adapted to be 
constructed in any convenient shop near the 
site, allowed to set and erected in place as 
required. This would avoid all work in the 
field except placing and setting, and thus 
greatly expedite the work and reduce the 
cost. 

Type F is in some respects an improve- 
ment on type E. While the amount of con- 
crete is about the same, the individual cross 
troughs weigh only 1,000 lbs. each, which 
facilitates handling and setting. The field 
work embraces the bolting of the connecting 
longitudinal troughs to the cross troughs, 
and the placing of this floor in position would 
require the least time and therefore involve 
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the minimum delay to traffic. An important 
advantage of this floor is that there is a 7- 
in. opening between each cross-trough, which 
would admit light to the street below and 
allow snow falling on the structure to be 
handled as at present. In types E and F 
hook bolts would be provided for securing 
the concrete to the structure. 

The drainage of the type E ballasted floor 
would be best provided by means of holes 
at suitable intervals toward which the floor 
slopes, discharging into ducts carried to the 
ground at convenient points, while that ior 
type F would be made through suitable open- 
ings in the bottoms of the concrete troughs. 
The fastening of the guard rails to the ties 
could be lag screwed or could be effected 
by means of angle clips bolted to the guard 
rails and spiked to the ties. There would be 
no great difficulty in removing the ties in 
any of these floors, except where side walls 
are provided, and in this case openings couid 
be made for the removal of ties if necessary. 

The principal objection, aside from its 
cost, that is usually brought against the use 
of a solid floor in a city street is the dii- 
ficulty of removing snow from the track. 
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for each of the different types of floors, as- 
suming the weight of ballast at 140 lbs. per 
cubic foot. These calculations show that the 
chords in the center panels of the stringers 
are weak, the greatest overstress being 40 
per cent. for type E floor and the least for 
type F floor. In the cross girders the over- 
stress in the chords of the center panel is 
69 per cent. for type E and 45 per cent. for 
type F. The percentage of overstress in the 
posts is 24.4 per cent. for type E and 18.1 
per cent. for type F. The large overstress 
in the cross girders is due to the absence of 
the web plate at the center, 

In making these calculations, a typical 52- 
ft. deck span has been taken, together with 
a typical cross girder and pair of posts. In 
estimating the cost, the reinforcement for 
floor types E and F has been worked out in 
detail for the reason that these types seem 
best adapted to meet the requirements, but 
for the purposes of comparison the costs of 
one of the steel floors and the wooden flocr 
are also given, based on the cost of reinforce- 
ment required for type E. The cost in each 
case has been reduced to lineal feet of double 
track, and to provide for curves, crossings 

and junction points 














has been increased by 
25 per cent. From this 
the total cost of recon- 
struction of the entire 
loop has been deduced. 

Two kinds of rein- 
forcement have been 
calculated, one a usual 
steel reinforcement 
and the other a con- 
crete-steel reinforce- 
ment. The steel rein- 
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work and can be ap- 
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advantage over steel, 
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While it is admitted that this difficulty is 
more serious with a solid floor than when 
an open type of floor is used, it is not insur- 
mountable, since the Berlin and .Liverpool 
roads, a portion of the Boston Elevated, and 
the Park avenue viaduct of the New York 
Central, have been successfully operated, and 
this objection should not be allowed to pre- 
vent the adoption of some type of solid floor 
if it proves efficient in reducing the sound. 
A type of snow plow or_snow collecting de- 
vice could be perfected which would effectual- 
ly remove the snow by collecting it and 
carrying it away in case it became necessary 
to operate the ioop with a solid floor. 

The most important characteristic of these 
floors is their increased weight, as compared 
with the present floor, the greatest incre- 
ment being 1,680 lbs. per lineal foot of track 
for type E and the least 1,089 lbs. per lineal 
foot for type F. This additional weight in- 
creases the stresses in the structure through- 
out and necessitates its reinforcement to se- 
cure a corresponding increase in its strength 
depending on the reduction of impact due to 
the use of ballast. 

Careful calculations have been made of the 
stresses in stringers, cross girders and posts, 


be". 
Fig. 5—Section Through Recommended Type of Solid Floor, © 
Concrete Reinforced Structure for Elevated Loop. 


ing the two elements 
the third cause of 
loop noise, as will be 
referred to hereafter. 

In applying the steel reinforcement, plates 
are added to the top and bottom flanges of 
the stringers and cross girders and to the 
inner faces of the columns, to bring these 
various members up to the section required 
by the increased weight of the ballasted 
floor. These pilates would be dimensioned 
and punched in the shop, but the necessary 
holes for connecting them to the structure 
would have to be drilled in the field. Speciai 
work would be required at the foot of the 
columns on account of the concrete-filled, 
cast-iron fenders. 

In applying the concrete-steel reinforce- 
ment, the stringers, cross girders and posts 
of the structure would be encased in con- 
crete, in which steel bars would be imbedded 
wherever necessary to make up the deficiency 
in section, and also to carry the weight of 
the concrete itself and to support it in place. 
The steel would require no connection to 
the structure, thus avoiding to a large ex- 
tent the difficulty at the fender-castings in 
case steel reinforcement was used. The ad- 
hesion between the concrete and the present 
steel structure would not be depended upon 
for the reinforcement but would obviously 
furnish an additional increment of strength. 
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To still further reduce the noise producing 
effect of the steel structure, it would be best 
to encase the laterals and transverse brac- 
ing. 

The reinforcement should be applied by 
means of concrete steel forms, which would 
serve as a facing and remain in place when 
the work was completed. These forms should 
effectually prevent any disturbance of the 
concrete while setting. After setting, and 
when the bond between it and the steel be- 
came established, it is probable that no force 
which the structure will bear would separate 
them. 

This construction is what is known as a 
combined concrete-steel construction, one of 
the forms of concrete-steel design which has 
been tried in practical railroad work, and 
which is generally credited with possessing 
greater durability than steel. As applied 
here, it has a precedent in the reinforcement 
of old girders on the Wabash Railroad, which 
is carried out on somewhat similar lines. In 
various forms it is successfully used in floor 
systems and bridges of the C., B. & Q., the 
C. & E. I. and the C. & W. I. Railroads, as 
well as others, and it seems to have been 
demonstrated that it does not disintegrate or 
suffer under the influence of heavy engine 
loads at high speeds. Under the compara- 
tively light loads and low speeds used on 
the Union Loop, the concreting in both the 
floor and reinforcement, if properly done, 
should outlast the usefulness of the struc- 
ture itself. 

As regards expansion, it is believed that 
there would be no difficulty in providing for 
whatever expansion might occur. Steel and 
concrete expand and contract at about the 
same rate, but the greater volume presented 
by the concrete reduces the effect of tempera- 
ture changes and consequently lessens the 
actual change in length and simplifies the 
necessary provision therefor. Likewise the 
deflection of the steel girders is greatly re- 
duced by the presence of the concrete. And 
since experiment and experience both demon- 
strate that concrete follows steel close to 
its elastic limit, there is no reason for an- 
ticipating serious difficulty from cracking, 
provided the concrete is allowed to set be- 
fore live load is applied to the particular 
section under treatment. Aside from its 
value as a reinforcement and in eliminating 
the noise of the steel it encases, the concrete 
reinforcement would serve as a preservative 
of the present steel structure. 

Further advantages of the concrete-steel 
reinforcement are, that it gives a desirable 
excess of strength and that it lends itself to 
some ornamentation, while at the same time 
it allows the enclosure of each track on the 
sides, as previously suggested. The sides 
next to the cable conduit would be provided 
with staggered openings at suitable intervals 
to allow trackmen to use the cable housing 
as a refuge platform from trains as at pres- 
ent. 

In Fig. 5 is shown the detail of the applica- 
tion of this reinforcement to the loop struc- 
ture. The added weight due to the enclos- 
ing parts would not require additional re- 
inforcement, as the amount of concrete 
which it is necessary to apply to enclose the 
present structure gives an excess of strength, 
as hereinbefore stated. These enclosures and 
ornamentation would increase the cost to 
some extent, but it would still be less than 
would be required with steel reinforcement. 
It should also be remembered that these 
enclosures add to the safety of the structure 
as regards derailment. 

The following table shows the cost of ap- 
plying the various types of floors discussed, 
including the two different forms of rein- 
forcement as well as the cost of blocking up 
the present floor during reconstruction, the 
necessary track work on the new floor, and 
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Defects in Structure. 

The present supporting structure of the 
Union Loop is constructed entirely of steel, 
which is set in elastic vibration by the pass- 
ing loads. The various component parts of 
the structure enclose air spaces more or less 


a percentage for engineering and contingen- 
cies. 

It will be evident from these tables that 
types E and F are the most economical in 
both cases, and that type F with concrete 
steel reinforcement is the cheapest of any 


APPROXIMATE Cost OF STEEL Rr-INFORCEMENT. 


Cost per foot of double track = 


rack Engineering Total cost 


Re-in- and floor and of additions to 
Floor. forcement. work. contingencies, Total. structure. 
GEES a.siocaesiews'ses $53.30 $33.00 $1.20 $8.75 SNG.25 $962,500 
te BAG Ke sicoin iene neat gre Soceab 11.00 33.00 1.320 4.50 49.00 497,000 
i hs teeth wie ore as ences 8.00 33.00 1.20 4.22 fG.42 464,200 
Rivest Co aiishaveleenaisie apes 6.25 my A Bs 1.20 2.96 52.56 325,600 


Cost OF CONCRETE STEEL Ri-INFORCE). Nv. 


APPROXIMATE 
Cost per foot of double track— = 


Track Engineering Total cost 





Re-in and floor and of additions to 
Floor. forcement. work. contingencies, Total. structure. 
2 a ee $1.20 $7.18 ST79.00 $790,000 
= ab 1.20 2.95 32.45 $324,500 
ico 2.00 291,500 
as ey 1.20 2.47 272,200 
In computing these costs, concrete in floor types E and F was taken at $8.60 and $10.00 per 


concrete in concrete-steel re-inforcement at $10.00 per cu. yd. in bulk, and 
$15.00 per cu. yd. in forms, both in place. Steel in steel re-inforcement was taken at $65.00 per ton 
erected and in concrete-steel re-inforcement at $45.00 per ton erected. Creosoted lumber was taken at 
$60.00 per M. in place, ballast at $2.00 per cu. yd. in place, rivets cut out at 20 cts. each, holes drilled 


cu. yd., respectively, in place ; 


at 40 cts. each, and rivets driven at 45 cts. each. All prices include contractors’ profit. Engineering 
and contingencies were figured at 10 per cent. Cost of track not included in above figures. If con- 


11, 12, 18 and 19 are used add $90,000 to the totals of Types 


as shown in Figs. 
and F in the concrete-steel re-inforcement. 


crete track enclosures 
and $80,000 to Types E 


I and F in steel re-inforcement 


confined, which are in turn set in vibration 
by the molecular motion of the adjaceni 
steel, while the structure as a whole is free 
to vibrate under influence of the live loads. 
It is apparent, therefore, that the loop as 
built realizes every essential condition for 
the production of noise. 

The concrete-steel reinforcement does the 
exact opposite. As a sounding medium it is 


of the types shown. If, instead of broken 
stone ballast, a granulated slag ballast is 
used, a slight reduction in the cost can be 
realized. Should a slag ballast weighing 35 
Ibs. per cu. ft. be heavy enough to hold the 
track, and if an overstress of 10 per cent. 
in the stringers is allowable, the cross gir- 
ders only would have to be reinforced in type 
F. For the loads the loop carries, and at 
the speeds permitted, it is probable that slag 
ballast would answer. Stretching a point, 
then, as to the overstress in the stringers and 
columns, type F, with steel reinforcement, 
would require strengthening of the cross 
girders only, and could, therefore, be ap- 
plied complete for about $12.50 per lineal 
foot, or $125,000 for the total structure. 

A secondary result of the ballasted floor 
is the raising of the base of the rail, the 
minimum increase being 101. in. in the case 
of type F, and the maximum 13 in. in the 
case of type B. In type E the increase is 
12 in. This would necessitate raising the 
station platforms a corresponding amount, 
which would involve an additional total ex- 
pense of about $5,000 in both cases for the 
entire loop. 

In order to put in the new floor and the 
reinforcement it would be necessary to block 
up either one or both of the tracks. To do 
this, traffic would have to be suspended. By 
doing this part of the work at night, the in- 
that period, since the new floor could be put 
terference with traffic would be limited to 
in place after the track had been raised, 
without stopping traffic during the day. It 
is important, however, that sufficient oppor- 
tunity be given to work effectively in putting 
in the reinforcement, and in the case of the 
concrete-steel reinforcement the live load 
should be kept off until the concrete had 
set, which means a minimum of 14 days 
and a maximum of 30 days. For this pur- 
pose it would be necessary to restrict all 
trains to one track between stations, tak- 
ing each track in turn. This would con- 
gest traffic, especially during the rush hours, 
and relief would have to be sought in see- 
ondary terminals or other means. It is 
not impractical to build one or two tempor- 
ary tracks adjoining the present structure, 
between stations. This would take the traf- 
fic off the structure altogether and would 
greatly facilitate its reconstruction in case 
it should be found desirable to adopt this 
method of sound deadening. 


very low, having about one-tenth the sound 
wave velocity of steel. In encasing the steel 
it places an inelastic medium between it and 
the confined air spaces and thus destroys 
their resonance. It also largely increases the 
rigidity of the structure and the bulk of 
material in it, thus destroying all noise due 
to vibration. For these reasons, the concreie- 
steel reinforcement should completely elimi- 
nate the noise created by the structure it- 
self, leaving only such noises as are inherent 
in the trains themselves. 
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Gasolene Electric Motor Car for the St. 
Joseph Valley Traction Company. 


The accompanying engravings show a 
gasolene electric motor car recently com- 
pleted tor the St. Joseph Valley Traction Co., 
st. Joseph, Mich. In designing the framing 
the endeavor was to combine simplicity and 
strength, in order to have as few parts as 
possible and provide for concentrated loads 
upon the floor. The center sills are formed 
of two 6-in., 14%4-lb. I-beams and the side 
sills of 5-in. x 8-in. yellow pine. There are 
four 4-in. x 6'%-in. yellow pine intermediate 
sills, or eight longitudinal sills in all. The 
end sills are 8-in. x 12-in. oak, the transoms 
are formed of two 114-in. x 10-in. wrought- 
iron plates, and the numerous floor joists are 
2% in. x 4144 in. The underframe is tied 
with transverse %-in. wrought-iron rods. 
The floor is formed of two thicknesses of 
*“4-in. pine separated by a layer of Neponset 
paper. The side framing is extra heavy and 
reinforced by continuous blocking. The un- 
derframing is designed to carry its load with 
a large factor of safety, but additional pro- 
visions have been made to transmit stresses, 
due to excessive bending movements upon 
the under-framing, to heavy wrought-iron 
car lines which serve as trusses across the 
deck of the car. The body is trussed by two 
11,-in. rods with 1%-in. ends. 

The car is divided into engine room and 
a baggage room, is 34 ft. long over end sills, 
and 9 ft. 8 in. wide over side sills. It is 
finished in Puliman standard color with gold 
striping and lettering. The heaviest design 
of street railway trucks with 33-in. wheels 
is used. The motive power is derived from 
a four-cylinder gasolene engine of the ma- 
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Gasolene Motor Car—St. Joseph Valley Traction Comnany. 


rine type, built by the Marinette Gas Engine 
Company. Under factory tests it developed 
70 h.p. at 325 r.p.m., with a consumption of 
one pint of gasolene per h.p. hour. The cyl- 
inder jacket water is circulated by a rotary 
pump, bolted to a pulley on the engine shaft. 
The jacket water is cooled by circulation 
through 800 ft. of %-in. automobile radiator 
pipe, and thence through a supply tank of 
190 gals. capacity. Radiation is assisted by 
two 42-in, fans revolving in a _ horizontal 
plane, at the rate of 300 r.p.m., directly 
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under the radiator and exhausting the air 
through ventilators in the upper deck. 

The engine is direct-connected to a 
Sprague 50-k.w., 250-volt, direct-current gen- 
erator which supplies current to four 35 h.p. 
motors, mounted upon the trucks. To pro- 
vide fer the heavy load which is thrown 
upon the generator, for an instant, due to ac- 
celerating the car in starting, there is a bat- 
tery of 120 chloride accumulators. The nor- 
mal rating of each cell is 2.08 volts and the 








interior View—St. Joseph Valley Motor Car. 


120 cells connected in series give a voltage 
of 249.6 at the terminals of the battery. The 
cells are placed in well ventilated lockers 
painted internally with asphaltum paint. 
The gases arising from the battery are 
drawn from the lockers and exhausted 
through the ventilators by the fans. 

The leads from the battery are carried to 
the switchboard, which is of special design, 
and there in multiple with the generator 
leads are connected with the main controller 
leads. Therefore when a heavy pull comes 
the generator and its voltage drops 


upon 





Plan of Gasolene 


below that of the battery, the load is divided 
between them, and vice versa. When the 
load does not require the total output of 
the generator, the excess current is used to 
charge the battery. Circuit breakers capable 
of adjustment for a series of amperages, are 
connected in the battery and generator leads 
to the switch board to obviate the necessity 
of replacing blown out fuses. 

In addition to the traction load, the gener- 
ator supplies current for a 4 h.p. motor-com- 
pressor connected with the air-brake system. 
current for lighting purposes, and for a 
small storage battery used in the gas en- 
gine ignition. The car is equipped with the 
National Electric automatic air-brake sys- 
tem. and also a hand-brake rigging. In the 
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upper deck, directly above the engine cylin- 
ders, are two heavy hinged trap-aoors 
through which the cylinder heads and pis- 
tons may be readily removed. This trap-door 
may aiso be used in fair weather as a means 
of ventilating the car. The gasoline supply 
is carried underneath the car in a heavy gal- 
vanized iron tank of 125 gals. capacity. The 
supply of gasoline to the engine is fed by a 
smail reciprocating pump. The supply is 
always greater than that required by the 
engine, and the excess gravitates back to the 
reservoir through an over-flow pipe. 

Two methods for starting the engine have 
been provided, either of which may be used 
independently of the other. The first method, 
and the one which will probably be most 
used, is that of driving the generator as a 
motor from the storage battery until the 
gasoline is working normally through ithe 
engine. To do this the field leads from the 
generator, instead of being run directly to 
the field rheostat, are led through an inter- 
mediate switch upon the board. By throw- 
ing this switch, the field of the generator 
may be connected with the storage battery 
and fully excited. Then by means of a sin- 
gle pole, four-point switch, connected with 
a series of resistances, current may be grad- 
ually fed to the armature, when the gener- 
ator will start as a motor. As soon as the 
engine takes hold of the load it is only nec- 
essary to throw the field current back under 
the control of the rheostat. 

By the second method the engine pistons 
are driven by compressed air until gasolene 
works normally through the engine. For 
this purpose an air compressor is belted to 
a pulley on the engine shaft. This compres- 
sor has a capacity of 5.9 cu. ft. of free air 
per minute, running at 165 r.p.m., and main- 


tains a pressure of 200 Ibs. per sq. in. in 
two cylindrical steel reservoirs. These res- 


ervoirs are also connected with the reser- 
voirs of the air-brake system (where a pres- 
sure of 90 lbs. per sq. in. is maintained} 
through a reducing valve so that in case 
the motor-compressor should become disab- 
led, the air-brake system could be operated. 

The mechanical and electrical equipment 
of the car occupies 33 per cent. of the floor 


space and weighs about 25 tons. The total 
weight of the car is about 45 tons. No ef- 


ficiency test has as yet been made but a trial 
run through the shop yards showed that 26 








Motor Car. 


The 
car was designed and built by F. M. Hicks 
& Co., Chicago. 


miles an hour could easily be made. 


Iron and Steel Institute. 

The annual meeting of the Institute will 
be held at the Institution of Civil Engineers, 
Great George street, Westminster, London, on 
May 11 and 12. The election of officers and 
council will take place at that time, and the 
Bessemer gold medal for 1905 will be pre- 
sented to Professor J. O. Arnold (Sheffield). 
The awards of the Andrew Carnegie Gold 
Medal and Research Scholarships for 1905 
will also be announced, after which the fol- 
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lowing papers wili be submitted: (1.) “On 
Experiments on the Fusibility of Blast Fur- 
nace Slags,” by O. Boudouard, D.Se.; (2.) 
“On Recent Developments of the Bertrand- 


Thiel Process,” by J. H. Darby and G. Hat- 
ton; (3.) “On the Application of Dry-air 


Blast to the Manufacture of Iron,” by James 
Gayley (New York). Supplement to paper 
read on Oct. 26, 1904; (4.) “On the effect 
produced by Liquid Air Temperature on the 
Mechanical and Other Properties of Iron,” 
by R. A. Hadfield (President); (5.) “On the 
Cleaning of Blast Furnace Gas,” by Axel 
Sahlin; (6.) “On the failure of an Iron Plate 
through Fatigue,” by S. A. Houghton; (7.) 
“On the Continuous Steel-making Process in 
Fixed Open-hearth Furnaces,” by S. Surzycki 
(Czenstochowa, Poland); (8.) “On Accidents 
due to the Asphyxiation of Blast Furnace 
Workmen,” by B. H. Thwaite; (9.) “On the 
Behavior of the Sulphur in Coke in the 
Blast Furnace,” by Professor F. Wiist, Ph.D., 
and P. Wolff. The autumn meeting will be 
held in Sheffield, England, from Sept. 25 to 
29, 1905. Bennett H. Brough, Secretary, 28 
Victoria street, S. W., London. 


in 


Train Accidents in the United States 


March.* 


*be, Ist, Louisville & Nashville, Lebanon 


Junction, Ky., butting collision of freight 
trains, wrecking both engines and several 


cars. The wreck took fire and was partly 
burnt up. Two trainmen were killed and a 
third was injured. It is said that the col- 
lision was due to misreading of telegraphic 
orders. 

unx, lst, Baltimore & Ohio, Colfax, W. Va., 
westbound passenger train No. 7 was derailed 
and five passengers were injured. 

unx, Ist, Southern Railway, Rockfish, Va., 
the two rear cars of passenger train No. 88, 
running at high speed, were derailed and 
overturned, and four passengers were in- 
jured. 

0, 1st, Baltimore & Ohio, Ellerslie, Pa., the 
mail car in westbound passenger train No. 
9 took fire and was burnt to the trucks, to- 
gether with a large quantity of mail matter, 
said to include 1,500 registered letters and 
a large amount of paper money. 

*re, 2d, Delaware, Lackawanna & West- 
ern, Le Roy, N. Y., a fast freight train ran 
over a misplaced switch and into the rear of 
a preceding freight standing on a side track, 
wrecking the engine and six cars. The 
wreck took fire and several of the cars were 


burnt up. One trainman jumped off and 
was injured. 
xc, 2d, Pennsylvania road, Lilly, Pa., a 


freight train descending a grade broke in 
two and the rear portion afterward ran into 
the forward one, wrecking eight cars. A 
passenger train on another track ran into 
the wreck, badly damaging two engines and 
one sleeping car. 

, 3d, 7 p.m., Pittsburg, Ft. Wayne & 
Chicago, Clifton, Pa. (heretofore reported as 
occurring at Emsworth), an eastbound pas- 
senger train which had stopped because of 
a hot journal was run into at the rear by 
a following passenger train, wrecking two 
cars. Seven passengers and one trainman 
were killed and 35 passengers were injured. 


1Accidents in which injuries are few or slight and 
the money loss is apparently small, will as a rule 
be omitted from this list. The official accident 
record published by the Interstate Commerce Com- 
mission quarterly is regularly reprinted In the 
Railroad Gazette. The classification of the accl- 
dents in the present list Is indicated by the use of 
the following 


ABBREVIATIONS. 
re Rear collisions. 
be Butting collisions. 
xe Miscellaneous collisions. 
dr Derailments; defect of roadway. 
eq Derailments; defect of equipment. 
dn Derailments; negligence in operating. 
unf Derailments; unforeseen obstruction. 


Derailments; unexplained. 
0 Miscellaneous accidents. 

An asterisk at the beginning of a paragraph Indl- 
cates a wreck wholly or partly destroyed by fire; a 
dagger indicates an accident causing the death of 
one or more passengers. 
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This collision was reported in the Railroud both eugines and tive cars. 


Gazette ot March 10, and, as there stated, it 
was due to the failure of the engineman of 
the second train to heed biock signals set 
against him. The distant signal, which 
should have warned the oncoming train and 
which the engineman says that he did not 
see, is 2,874 tt. back of the signal which in- 


dicated stop behind the standing train. 
Steam was not shut off on the engine 
of the moving train until it was with- 


in about i00 ft. of the block signal at which 
it should have stopped. 

be, 8d, Evansville & Terre Haute, Fort 
Branch, Ind., butting collision between a pas- 
senger train and a freight, in a dense fog; 
three passengers and one trainman injured. 

be, 4th, Seaboard Air Line, Sanderson, 
Fla., a passenger train ran over a misplaced 
switch and into the head of a freight train 
standing on the side track, wrecking both 
engines and one mail car. One mail clerk 
and one engineman were killed and a fire- 
man was fatally injured. 

xe, 4th, Southern Railway, Alton, Ky., a 
work train descending a grade broke in two 
and the rear portion afterward ran into the 
forward one, wrecking two cars; 20 em- 
ployees injured. 

dn, 4th, 7 p.m., Atlantic Coast Line, Kings- 
tree, S. C., a freight train was derailed at a 
misplaced switch and the engine and 10 cars 
were wrecked. The engineman and fireman 
were injured. 

unx, 4th, Texas & 
Tex., an empty engine running backward 
was derailed and overturned. Of the three 
men on the engine two were killed and one 
was seriously injured, all being severely 
scalded. The survivor stated that the speed 
of the engine at the time of the derailment 
was about 16 miles an hour. 

be, 5th, Baltimore & Ohio, Defiance, Ohio, 
butting collision of freight trains, wrecking 
three locomotives and many cars. One fire- 
man was killed and two other trainmen were 
injured. It is said that the collision was 
due to a mistake in orders. 

tbe, 5th, Northern Pacific, Bearmouth, 
Mont., butting collision between a westbound 
passenger train and an eastbound freight, 
due to a miscalculation of time by the en- 
gineman of the freight; one passenger and 
one fireman killed and 20 other persons in- 
jured. 

dr, 7th, Central of Georgia, Bremen, Ga., 
a passenger train was derailed at a switch 
which had become loose by the breaking of 
its main rod, and the baggage car and smok- 
ing car fell down a bank and were wrecked. 
Two passengers and three trainmen were in- 
jured. 

re, 8th, Central of Georgia, Smarrs, Ga., 
a passenger train ran into the rear of a pre- 
ceding wrecking train, wrecking one passen- 
ger car and four freight cars and badly dam- 
aging the engine. Five trainmen were in- 
jured, one of them fatally. 

xe, 8th, night, Mobile & Ohio, Tuskaloosa, 
Ala., collision between a freight train and 
a. switching engine, the latter having no 
headlight. One fireman was killed. 

re, 9th, Pennsylvania road, Mill Creek, Pa., 
a freight train standing at a water tank was 
run into at the rear by a following freight, 
wrecking the engine and 12 cars. Two train- 
men were injured. 

unx, 9th, St. Louis, Iron Mountain & 
Southern, Forrest City, Ark., a freight train 
was derailed and the caboose was wrecked. 
One passenger and four trainmen were in- 
jured. 

be, 19th, Pennsylvania road, Pittsfield, Pa., 
butting collision between eastbound passen- 
ger train No. 6 and a westbound empty en- 
gine. Three passengers and four trainmen 
were injured, one of the latter fatally. The 
empty engine was running on the time of 
the passenger in consequence, it is said, of 
the failure of the engineman’s watch, which 
was 10 minutes slow. 

be, 10th, Baltimore & Ohio, Mark Center. 
Ind., butting collision between a westbound 
passenger train and an eastbound freight; 
the passenger fireman was killed and the 
engineman fatally injured. 

be, 11th, Michigan Central, Cheney, Mich., 
butting collision of freight trains, wrecking 


Pacific, Clarksville, 
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Four trainmen 
were injured. 

unx, Lith, Buffalo, Rochester & Pittsburg, 
MccCaimont, Pa., a sournbound passenger 
tiain Was deralied on a curve and tue engine 
aud two passenger cars were wrecked. Lhe 
mail car tell into a river. ‘he engineman 
was kliled and five passengers and three 
tlainmen were injured. 

dr, 12th, Sandersville Railroad, Tennille, 
Ga., a passenger train was uerailed by a 
broken rail and a passenger car was over- 
turned. Three passengers were injured. 

unf, 12th, 3 a.m., Missouri Pacific, Levis- 
que, Ark., a treight train was derailed anu 
the engine and several cars fell down a bank. 
Three trainmen were injured, one of them 
tatally. s 

xc, 13th, Denver & Rio Grande, Fountain, 
Colo., collision between a southbound passen- 
ger train of the Missouri Pacific and a northb- 
bound D. & R. G. passenger train, the latter 
of which was entering a side track. <A din- 
ing car and one sleeping car were OvVer- 
turned, and ten passengers and one train- 
man were injured, the latter fatally. 

eq, 18th, Chesapeake & Ohio, Fayette, W. 
Va., freight train No. 95 was derailed by a 
broken wheel and eight cars fell down a 
bank. One brakeman was injured. 

unx, 14th, Atlantic Coast Line, Wilming- 
ton, N. C., a switching engine was derailed 
and fell down a bank, and one trainman was 
killed. Two others were injured. 

xc, 15th, Arkansas Western, Waldron, Ark., 
the rear portion of a mixed train standing 
at the station escaped control while the en- 
gine was doing some switching and ran back 
down grade some distance and collided with 
a string of freight cars, making a _ bad 
wreck. Five passengers were injured, one of 
them fatally. 

eq, 15th, Chicago, Rock Island & Pacific, 
Flagler, Colo., passenger train No. 15 was 
derailed by the breaking of the flange of a 
wheel of the engine, and the smoking car 
was overturned. Four trainmen and three 
passengers were injured. 

0, 15th, Pennsylvania road, Bolivar, Pa., 
the locomotive of a freight train was 
wrecked by the explosion of its boiler. The 
engineman was killed, the fireman and con- 
ductor fatally injured and twelve track la- 
borers more or less severely hurt. 

be, 16th, Toledo, St. Louis & Western, Ma- 
rion, Ind., butting collision of freight trains, 
wrecking both engines and 18 cars. One fire- 
man was fatally injured. 

unx, 17th, Southern Railway, Ensley, Ala., 
a mixed train was derailed and wrecked. 
The engineman was killed and the fireman 
and one passenger were injured. 

xc, 17th, a freight train of the Wheeling & 
Lake Erie ran into a passenger train of the 
Cleveland & Pittsburg at the crossing of the 
two roads, wrecking the express car; five 
trainmen injured. 

dr, 18th, Atchison, Topeka & Santa Fe, 
Hutchinson, Kan., a westbound passenger 
train was derailed by a broken rail; ten pas- 
sengers injured. 

unf, 18th, Louisville & Nashville, Berea, 
Ky., a freight train was derailed by a rock 
which had fallen from the roof of a tunnel 
and lodged on the track, and the engine 
was overturned. The fireman was severely 
injured. 

dr, 19th, Yazoo & Mississippi Valley, Con- 
norsburg, Miss., a passenger train was de: 
railed by a broken rail and one passenger 
was fatally injured. 

eq, 19th, Erie road, Winfield, Ind., west- 
bound passenger train No. 9, second section, 
was derailed, while running at high speed, 
by an air reservoir which dropped from its 
place beneath the cab of the engine and 
knocked the front truck of the tender oif 
the track. Most of the train fell down a 
bank. Of the 27 passengers in the two pas- 
senger cars of the train, 12 were injured, two 
probably fatally. 

xc, 20th, Beatrice, Neb., passenger train 
No. 18 of the Chicago, Burlington & Quincy 
collided with a freight train of the Chicago, 
Rock Island & Pacific at the crossing of the 
two roads, wrecking both engines. The en- 
gineman and fireman of the freight train 
were severely injured. 

dn, 20th, Chicago, Rock Island & Pacific, 
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Potter, Ind. T., a freight train was derailed 
al a itlispiaccu SWilCar duu Lue eCugllie and 
two cais vol Callie Were vvertluruea, sue Cn- 
gineman was killed and the fireisaa anu vue 
VIAKCiLa.w. Woie per 

rc, 21st, 4 a.m., Atlanta, Knoxviile & North- 
ern, 1eiico Junction, ‘1enn., a freight train 
Which nad been unexpectedly stopped was 
run into at the rear by a toliowing freight, 
making a bad wreck. ‘wo men were killed 
and two injured. 

unt, 21st, Chicago, Rock Isiand & Pacific, 
Homestead, lowa, a passenger train was de- 
railed at a point where the track had been 
maliciously loosened, and the engine and 
first four cars fell down a bank. The engine- 
man was severely scalded and five other per- 
sons injured. 

0, 21st, Illinois Central, Kenner, La., a 
car in a freight train was blown up by the 
explosion of some packages of dynamite 
which were among its contents; 17 cars were 
wrecked and two men were killed. 

unx, 22d, Yazoo & Mississippi Valley, Fay- 
ette, Miss., freight train No. 592 was derailed 
and eight cars were wrecked. Two train- 
men were injured. 

xc, 23d, Cleveland, Cincinnati, Chicago & 
St. Louis, Norwood, Ind., collision of loco- 
motives in the new yard; five employees in- 
jured. 

unx, 23d, Chicago, Burlington & Quincy, 
West Lincoln, Neb., a passenger train was 
derailed and two passenger cars were Over- 
turned; 31 persons were injured. 

unf, 24th, St. Louis & San Francisco, Ar- 
thur, Tex., a passenger train was derailed 
at a bridge which had been weakened by 
fire, and three cars were ditched. Several 
passengers were injured, one of them fatally. 

unx, 25th, Grand Rapids & Indiana, Fort 
Wayne, Ind., passenger train No. 8 was de- 
railed and the engine was overturned. The 
fireman was severely injured. 

dr, 25th, Southern Railway, Corryt2», 
Tenn., freight train No. 81 was derailed by 
defective track and the engine and several 
cars were overturned. One trainman was 
killed and two were injured. 

re, 26th, Baltimore & Ohio, Stanton, Del., 
a freight train standing at a water tank was 
run into at the rear by a following freight, 
wrecking the engine and several cars. One 
fireman and one brakeman were fatally 
scalded and one engineman was injured. 

xc, 26th, Louisville & Nashville, Clarks- 
ville, Tenn., a freight train ran into a string 
of freight cars which, escaping control on 
a side track, had run to the main track, and 
the engine and 20 cars were wrecked. Two 
trainmen and two men stealing a ride were 
killed. 

unx, 27th, Southern Railway, Andrews, N. 
C., a passenger train was derailed and six 
persons were injured. 

xc, 28th, Atlantic & Birmingham, Fitzger- 
ald, Ga., a passenger train ran over a mis- 
placed switch and collided with three en- 
gines standing on a side track, and the pas- 
senger engine was overturned. Two train- 
men and several passengers were injured. 

unx, 29th, Rutland road, North Petersburg, 
N. Y., a mixed train was derailed and the 
three rear cars fell down a bank. All of the 
passengers were thrown into a river, and 
three of them were seriously injured. 

dr, 29th, Pittsburg, Fort Wayne & Chicago, 
Alliance, Ohio, a freight -train was derailed 
at a point where the track had been distorted 
by the heat of the sun. The fireman was 
killed and one brakeman was injured. 

unx, 29th, Chicago, St. Paul, Minneapolis 
& Omaha, Mankato, Minn., a freight train 
was derailed and the engine fell down a 
bank. The engineman was killed. 

unx, 29th, Pennsylvania road, Tyrone, Pa., 
a passenger train was derailed and fell down 
a bank; six passengers were injured. 

rc, 30th, 4 a.m., New York, New Haven & 
Hartford, North Kent, Conn., a freight train 
which had been unexpectedly stopped was 
run into at the rear by a following freight. 
and eight cars were wrecked. The engine- 
man of the foremost train was under his 
engine at the time and was badly injured. 

unf, 30th, Great Northern, Basin, Mont., a 
passenger train was derailed by a rock which 
had fallen from the mountain side and 
lodged on the track. The engineman was 
killed and the fireman injured. 























GENERAL NEWS SECTION 


NOTES. 





The Lower House of the Wisconsin Legis- 
Jaiure has passed, by a vote of 75 to 12, the 
Governor’s bill to regulate railroad rates. 


The railroads west of Chicago have an- 
nounced that after July 1 the minin:um car- 
load weight for grain will be raised from 12 
tons to 15 tons. 


The Pittsburg & Lake Erie has given no- 
tice that it will refuse to receive frum con- 
nections any cars which do not pass inspec- 
tion under the federal safety appliance iaws. 


The Mexican Government has announced 
that the act for the reformation of the cur- 
rency (the establishment of the gold stand- 
ard) shall go into effect on May 1. The free 
coinage of silver was stopped on April 15. 


The freight department of the Pennsyl- 
vania Railroad has issued a book showing 
the principal industrial facts concerning all 
of the towns and cities on its lines east of 
Pittsburg and Erie; and another one contain- 
ing a list of available properties and sites for 
manufacturers. 


The steamers of the Hudson River Day 
Line will after May 14 land in New York at 
the new pier at West 42d street instead of at 
the pier at West 22d street, which has been 
discontinued. On the same date the steam- 
ers of the Sandy Hook route of the Central 
Railroad of New Jersey will also use the 
same new pier. 

The General Assembly of North Carolina 
has enacted that any person who wilfully and 
maliciously removes the waste or packing 
from the journal box of a locomotive or of 
a car, on either a steam or electric railroad, 
shall be liable to fine or imprisonment in 
jail or state’s prison, according to the dis- 
cretion of the court. 


The Railroad Commissioners of Georgia 
have issued a new storage rule which re- 
quires railroads to notify the consignor when 
a consignment of freight is refused by the 
consignee; and, if the consignor does not, 
within three days, give directions for the 
disposition of the goods, he will become liable 
for the storage charges. The rule apparent- 
ly applies only to carload lots, except where 
the packages show the name and address of 
the sender. 


Pennsylvania papers report that on the 
Philadelphia division of the Pennsylvania 
Railroad the payment of premiums to fire- 
men for economizing in the use of coal has 
been discontinued. Some of the firemen had 
been making as much as $15 a month in pre- 
miums; but it appears that some of them, in 
their zeal to save, failed to keep the steam 
up to the proper pressure. The firemen’s rec- 
ords will be watched, as heretofore, and will! 
have an important influence, when the 
proper time comes, in deciding the fireman’s 
eligibility for promotion. 


Canadian Railroad Subsidies. 

Statistics presented to the Canadian House 
of Commons show that since July 1, 1873, 
the following sums have been expended by 
the government on railroads and canals: 
Constructing and equipping railroads, $88,- 
310.791; subsidizing railroads, $59,287,995; 
constructing and equipping canals, $66,966,- 
699. In addition the following grants of 
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land have been made as subsidies to rail- 
roads: Ontario, 4,551,747 acres: Manitoba, 
9.124.524 acres; Northwest Territories, 13, 
970,076 acres, and British Columbia, 2,923,007 
acres; a total of 30,569,354. 


Exhibits at the June Conventions. 

The accompanying drawing shows a plan 
of the exhibition grounds for the display of 
exhibits in connection with the annual con- 
ventions of the American Railway Master 
Mechanics’ and the Master Car Builders’ As- 
sociations to be held at Manhattan Beach, N. 
Y., June 14 to 21. The grounds will be 300 
ft. x 450 ft., and in the center of this space 
will be the main exhibition building, 70 ft. x 
117 ft., which will be under cover and will 
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once in three months Mr. Morawetz an- 
swered: “{ donot think so. The traffic man- 
agers would perjure themselves, and those 
who would not do that would not take the 
office.” 

The foregoing is from the New York Her- 
ald’s report of the first hearing held by the 
Senate Committee on Interstate Commerce, 
at Washington April 18. Mr. Morawetz is 
Chairman of the Executive Committee of the 
Atchison, Topeka & Santa Fe. 


Railway Appliance Exhibition. 

J. Alexander Brown, Secretary and Direc- 
tor of Exhibits of the American Railway Ap- 
pliance Exhibition, New Willard Hotel, Wash- 
ington, D. C., sends the names of the follow- 
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Space Diagram 
Main Exhibition Building. 


Plan of Exhibition Grounds at Manhattan Beach, M. C. B. and M. M. Association 
Conventions. 


contain 88 spaces each 5 ft. x 10 ft. Space 
will also be reserved on the north piazza of 
the Oriental Hotel. A special exhibition 
track for the display of cars, locomotives, 
trucks, ete., will be built 275 ft. west of the 
main grounds parallel to the electric railroad 
tracks which pass in front of the hotel. Ap- 
plications for space should be made to Mr. 
J. Alexander Brown, 24 Park Place, New 
York. 
The Traffic Manager. 

In reply to a question by Senator Elkins 

as to whether or not illegal discriminations 


and rebates would cease if traffic managers 
were compelled to make reports under.oath 


ing additional firms which have become mem 
bers since the list was last printed in the 
Railroad Gazette: 

Ajax Metal Co., Philadelphia, 
American Iron & Steel Co., Lebanon, I’a. 
American Water Softener Co., Philadelphia, Va. 
Aurora Automatic Machinery Co., Aurora, [Il]. 
Pullard Machine Tool Co., Bridgeport, Conn. 
Burnham, Williams & Co., Philadelphia, Pa. 
Consolidated Cross-Tie Company, New York, N. Y. 
Crago & Behrnstadt, Cadett, Wis. 

Edison Mfg. (o., New York, N. Y. 

Elliott Fisher Co., Philadelphia, Pa. 

Landis Machine Co., Waynesboro, Va. 

Landis Tool Co., Waynesboro, Pa. 

Odenkirk Switch & Signal Co., Cleveland, Ohio. 
Protectus Company, Philadelphia, Pa. 

Rendle, Arthur E., New York, N. Y. 

St. Louis Car Wheel Co., St. Louis, Mo. 

Singer, M. A., New York, N. Y. 

Western Steel Car & Foundry Co.. Chicago, Ill. 
White Enamel Refrigerator Co., St. Paul, Minn. 


l'a. 
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Schilhan’s Safety Switch. 

The accompanying illustrations show the 
general arrangement and details of a novel 
safety switch designed by Janos Schilhan, 
Budapest. The switch is in use on several 
Hungarian roads. The object of this appar- 
atus is to prevent the tongue of the switch 
from being thrown over during the passage 
of a train, and to prevent a derailment if 
the switch is left in a midway position. 

The locking of the switch during the pass- 
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by a separate piece 17, Figs. 3 and 4; held 
in position by a bolt 18, forming a pivot, and 
a weaker bolt 19, which holds the inset 
under normal conditions. If a pair of wheels 
in passing over the switch misses both 
points, the right wheel flange will press 
against the tongue 2 at about the point 5, 
break the bolt 19, swing over the piece 17 
and pass to the inside of the rail. 

In the second design the tongue retains 
its normal shape, and the arrangement 
shown in Figs. 5, 6 and 7 is used. At the 
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A New Plan to Enable Conductors to Dis- 
tinguish Fraudulent Railroad Tickets. 


Instead of the ordinary bulletin which the 
railroads usually issue regarding counterfeit 
tickets, Passenger Traffic Manager D. G. Ed- 
wards, of the C., H. & D. and C., C. & L. 
roads, has adopted a new plan, which is un- 
doubtedly much more helpful to conductors 
in enabling them to distinguish the spurious 
tickets. The new scheme consists in photo- 
graphing the two tickets and reproducing 





Schilhan’s Safety Switch Set for Siding. 


age of a train is effected by means of the 
treadles 6 and 7 placed on the outside of 
each track. The treadle on the track for 
which the switch is set is depressed to the 
level of the rail, while the other treadle 
stands above the rail. A train on the proper 


track holds down the treadle and locks the 
tongue in position by the wedges 15 and 16. 





Car Passing 


point 5 on the tongue 2, Fig. 1, where the 
distance between the outside edges of the 
points is equal to the distance between the 
inside faces of the wheel flanges, a wedge 
20 is pivoted by the bolt 21. When the 
switch is closed the wedge 20 is carried by 
the chair 22, but when opened the wedge 


drops of its own weight and a flange coming 


FIG. 1. 


Through Switch on Main Track. 


them, as nearly as possible in the correct 
colors, in the circular. The main points of 
difference between the genuine and fraudu 
lent ticket are enumerated, the particular 
ticket to which the circular relates purport- 
ing to have been issued by the C., H. & D., 
good via the Rock Island, Burlington and 
Northern Pacific roads, and showing a North- 
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If a train approaches the switch from the 
wrong track it depresses the raised treadle, 
which throws the switch by means of the 
wedges 15 and 16 and also by means of the 
cross lever 10 and the links 11 and 12 raise 
the other treadle. 

The prevention of derailment when the 
switch is left half open can be obtained in 
three ways. The first method is illustrated 
in Figs. 3 and 4.. The head and web of 
tongue 2, Fig. 1, are cut away and replaced 
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Details of Schilhan’s Safety Switch. 


outside the tongue 2 is carried up the wedge 
over the tongue to the proper inside posi- 
tion. 

In the third design a wedge shaped groove - 
is cut on the outside of the tongue 2 so that 
the wheel flange runs up this groove and 
over the tongue. This groove is shown at 
5 on Fig. 1 and 23 in Figs. 8 and 9. The 
American rights of this switch are repre- 
sented by G. Leve, 114 Liherty street, New 
York, : 








érn Pacific coupon from Billings, Mont., to 
Portland, Ore. The circular is of a size and 
shape to enable it to be folded once and car- 
ried in the conductor’s pocket-book. There 
have been many requests for these circulars 
from connecting lines. 


Interurban Service on the Alton. 


The Chicago & Alton has installed inter- 
urban service between Springfield and Gir- 
ard, 25 miles, and between Bloomington and 
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Pontiac, 35 miles. The trains are making 
four round trips a day between these points 
as a supplement to the regular train service. 
At present a small engine and coach are being 
used, but it is the intention to build at once 
a gasoline-electric car for this and branch- 
line service. The rates of fare are the same 
as on the electric lines in that territory. 


Manufacturing and Business. 


The Bucyrus Company, South Milwaukee, 
Wis., is building four steam shovels for work 
on the Panama Canal. 


The Farlow Draft Gear Co., which was 
organized about a year ago with a capital 
of $250,000, is planning to build a shop and 
foundry in or near Baltimore. 


The general offices of the American Loco- 
motive Company and the Atlantic Equipment 
Company have been removed from 25 Broad 
street to 111 Broadway, New York City. 


Secretary Jos. W. Taylor, of the Master 
Car Builders’ Association, Master Mechanics’ 
Association and Western Railway Club, has 
moved his offices from The Rookery to 390 
Old Colony Building, Chicago. 


The United States Railway Supply Com- 
pany, of New York City, has been incorpor- 
ated with a capital of $200,000. The direc- 
tors include H. V. Poor, Mountford Mills, and 
G. E. Hargrave, New York City. 


The Robeson Process Company, of Cam- 
den, has been incorporated in New Jersey, 
with a capital of $25,000, to make foundry 
supplies, by Norman Grey, W. B. Wolcott 
and W. B. MacDonald, all of Camden, N. J. 


The Daly Spike Co. has been organized at 
Detroit, Mich., with $25,000 capital, to make 
railroad construction materials. The incor- 
porators include Angus Smith, of the Olds 
Motor Works; Harry W. Frost, of Berry 
Bros., and James H. Benedict. 

The Ralston Car Co., Chicago, has bought 
the plant of the Rarig Engineering Co., Co- 
lumbus, Ohio. The necessary equipment 1s 
now being placed and it is expected to be in 
operation within 30 days. The capacity will 
be 25 steel cars a day. 


The Empire Engineering Incorporation ci 
New York City has been incorporated, with 
a capital of $1,000,000, to do a general con- 
tracting and engineering business. The di- 
rectors are E. D. Adams, L. W. Bates, W. 
B. Parsons, A. Skitt and W. S. Hulse, all of 
New York. 


Aaron Dean, Jr., formerly Superintendent 
of Construction of the General Railway Sig- 
nal Company, has been appointed Eastern 
Agent of the Federal Railway Signal Com- 
pany, with office at 150 Nassau street. After 
April 30 the New York office of the company 
will be at 60 Wall street, New York City. 


In our “car building” column, April 14, in 
describing the 200 semi-convertible cars or- 
dered by the Chicago City Railway from the 
J. G. Brill Co., we stated that the cars would 
be equipped with the “Consolidated Electric 
Company’s heating system.” The heating 
system is that of the Consolidated Car Heat- 
ing Co., of Albany, N. Y. 


The Tatlow Turntable Attachment Co., 
Denver, Colo., reports recent shipments as 
follows: Eight to the St. Louis & San Fran- 
cisco for East St. Louis, Monett, Mo., New- 
burg, Mo., Neodesha, Kan., South Springfield, 
Mo., Sapulpa, Ind. T., Fort Smith, Ark., and 
Memphis, Tenn., respectively; one to the A., 
T. & S. F. Ry. for Gallup, N. Mex. 


The American Water Softener Co., of Phila- 
delphia, Pa., and Columbus, Ohio, reports 
that installations of the Bruun-Lowener 
water softener have been made on railroads 
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in the United States, Argentine Republic, 
Chile, Spain, Denmark, Sweden and Russia, 
while the installation among industrial 
plants covers practically every country on 
the globe. 


The Toledo Massillon Bridge Co. is seeking 
incorporation in Ohio with a capital of $250,- 
000, to take over the property of the Massil- 
lon Bridge Co., at Massillon. In addition to 
operating the Massillon plant it is proposed 
to build another in Toledo. The incorpora- 
tors are: T. H. Tracey, J. J. Swogart, Clar- 
ence A. Draper, Charles S. Davis and C. A 
Prentham. 


Dodge & Day, engineers, Philadelphia, Pa., 
who have for the past three years designed 
the electrical equipment for operating the 
hoisting and conveying machinery built by 
the Dodge Coal Storage Co., will also have 
charge of similar work in connection with 
the telpherage apparatus that will now be 
manufactured by the Dodge Coal Storage Co. 
as a result of their acquisition of the United 
Telpherage Co.’s interests. 


A syndicate composed of Pittsburg busi- 
ness men, according to reports from Pitts- 
burg, has paid $1,500,000 for 600 acres of 
land near Allequippa, on the Ohio river, and 
will build one of the largest iron and steel 
works in the country at this place. In addi- 
tion to steel mills, a large glass furnace and 
shops for making pressed steel cars are to 
be built. Henry Fownes is said to be the 
chief promoter of the scheme. 


The Dayton Pneumatic Tool Co., Dayton, 
Ohio, has been incorporated in that state 
with a capital of $50,000 for the purpose of 
manufacturing pneumatic tools and all kinds 
of air appliances. This company has taken 
over the business of the Chicago Tool & Sup- 
ply Co., and will make the “Green” pneu- 
matic hammers in its own factory at Dayton, 
where the principal offices will also be lo- 
cated. 


The Independent Railroad Supply Co., Chi- 
cago, has received two orders from the Ilii- 
nois Central for Wolhaupter rail joints 
amounting to 50 miles. Also an order for 
joints from the Cleveland Electric R. R. 
Shipments have been made as _ follows: 
Eleven cars of Wolhaupter joints to the 
Great Northern; nine cars to the Chicago, 
Burlington & Quincy; two cars to the Twin 
City Rapid Transit Co., and two cars to the 
Southern. 


The Western Steel Car & Foundry Co. is 
building at its Hegewisch, Ill., plant a new 
shop of steel construction, 100 ft. x 500 ft., 
which it is expected will be completed by 
June ist. It will be equipped with four Shaw 
electric cranes and other modern machinery 
and will employ about 500 men in addition 
to the present force. This new shop will be 
used for building steel underframe cars, in- 
creasing the present daily capacity of the 
plant of 40 wooden cars by 35 steel under- 
frame cars. 


Mace Moulton, Consulting Engineer, 150 
Nassau street, New York, engaged by the 
Central New England to examine the metal 
bridges on the main line and branches be- 
tween Hartford, Conn., and Maybrook, N. Y., 
to determine their condition and strength to 
withstand the increase in loads and speed 
under the contemplated changes in, and ad- 
ditions to, the traffic since its lease by the 
New Haven road, has completed his exam- 
ination. About 75 bridges were inspected, 
and the work of reinforcement found neces- 
sary is now being done. The new spans and 
reinforcing material in the first lot were fur- 
nished by Harrington, Robinson & Co., Bos- 
ton, Mass. 
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Adreon & Company, St. Louis, have se- 
cured exclusive selling rights covering the 
United States railroad trade for “Anti-Sele- 
nite” boiler scale solvent. This compound is 
made in Monterey, Mexico. Its basis is vege- 
table, and it is claimed that it protects in- 
stead of injures the metal in boilers; also 
that it is effective in removing scale under 
all conditions. It has been subjected to ex- 
haustive tests in this country by all classes 
of steam users, and reports on file are highly 
favorable to the claim made by the makers. 
“Anti-Selenite” received a gold medal, the 
highest award, at the Louisiana Purchase Ex- 
position, against 72 competitors. 


The executive offices of the American Steel 
Foundries, formerly at 74 Broadway, New 
York, have been moved ito 42 Broadway, 
where the entire eleventh floor of this re- 
cently completed building has been leased. 
Simultaneously with the removal, a new sys- 
tem of accounting and distribution of orders, 
which is expected to improve the organiza- 
tion and simplify the work, has been inau- 
gurated to assist in taking care of the large 
orders resulting from the increased demand 
for new equipment by the railroads and other 
large producers. The eight plants of this 
concern, including the recently acquired Sim- 
plex Railway Appliance Co., has an enormous 
output in all kinds of steel castings. 


Iron and Steel. 


The Executive Committee of the Panama 
Railroad at its recent meeting gave an order 
for 3,500 tons of rails. Additional orders 
will soon be let. 

According to reports various railroads now 
want 55,000 tons of rails, and orders are so 
largely in excess of the capacity of the mills 
that the United States Steel Corporation is 
said to be trying to buy 50,000 tons of fin- 
ished material in foreign markets. 


The Canadian Department of Railways has 
given a contract to the Sault Ste. Marie steel 
works for 10,000 tons of rails for the Inter- 
colonial Railway to be delivered in July. The 
Sydney (N. S.) rail mills are not yet com 
pleted and will not be in operation before 
June. 


MEETINGS AND ANNOUNCEMENTS. 





(For dates of conventions and regular meetings of 
railroad conventions and engineering 
societies see advertising page 24.) 





Southern and Southwestern Railway Club. 


At the meeting of this club in Atlanta, Ga., 
April 20, a paper on “Operation and Main- 
tenance of Electric Light and Power Appar- 
atus,” by A. Balsley, was read. 


American Society of Civil Engineers. 


At the meeting of this society April 19, a 
paper on “The Reconstruction of the Balti- 
more & Ohio Railroad Bridge Over the Ohio 
River at Benwood, West Virginia,” by J. E. 
Greiner, was presented for discussion. This 
paper was printed in the March ‘“Proceed- 
ings.” 


Railway Telegraph Superintendents. 

The twenty-fourth annual meeting of the 
Association of Railway Telegraph Superin- 
tendents will be held at the Reed House, 
Chattanooga, Tenn., May 17 and 18. Hotel 
rates are from $1.00 to $3.50 a day, and suit- 
able rooms are provided for exhibits without 
charge. Arrangements have been made for 
a trio up Lookout Mountain May 17, and for 
another trip to the new Army Post on the 
battlefield of Chickamauga for those who can 
remain over Friday, May 19. H. C. Hope, 
of the Chicago, St. Paul, Minneapolis & 
Omaha, St. Paul, is President, and P. W. 
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Drew, Superintendent of Telegraph, Wiscon- 
sin Central Railway, Milwaukee, is Secre- 
tary. 

New York Railroad Club. 

At the next regular meeting of this club 
to be held at Carnegie Hall April 21, subjects 
scheduled for the annual conventions in June 
of the M. C. B. and M. M. Associations wiil 
be considered, in the following order, the 
discussions to be opened by the gentlemen 
named. “Repairs of Steel Cars,’ R. F. Mc- 
Kenna (D., L. & W.); “Locomotive Front 
Ends,” H. H. Vaughan (Canadian Pacific) ; 
“Revision of Rules for Loading Long Mate- 
rials,’ A. Kearney (Baltimore & Ohio); 
“Water Softening for Locomotive Use,” L. H. 
Turner (P. & L. E.); “Safety Appliances,” A. 


E. Mitchell (L. V.); “Tank Cars,” C. M: Biox- 
ham (Union Tank Line); ‘Proper Loading 
for Locomotives” (to be announced); “Mo- 


tive Power Terminals” (to be announced) ; 
“Service of Locomotives” (to be announced ). 


Master Boiler Makers’ Association. 

The fourth annual convention of this Asso- 
ciation will be held at Hotel Breezel, Buffalo, 
N. Y., May 16, 17 and 18. The subjects to be 
discussed are: 

1. Cause of back end flue sheets cracking; 
why do we have more trouble with radial 
boilers leaking than with other boilers? 

2. Best method of removing scale from ra- 
dial stays and crown bar boilers. 

3. Best way of testing flexible staybolts. 

4. Maintenance of flues. 

5. Handling engines at ash pits and on 
line of road; operation of dampers. 

6. Best method of preventing side sheets 
from corroding at mud rings. 

7. Repairing boilers that 
years’ service. 

8. ‘Best method of putting in radial stay- 
bolts and button head bolts. 

9. Which is most advisable, one or move 
than one door in wide fire-boxes? 

10. Best method of repairing leaking 
seams in fire-boxes; effects of treated water. 


have seen 25 


11. Progressive tools for boiler shop work. 
12. Proper method of building boilers and 


applying fire-boxes. 

13. To communicate with locomotive 
builders relative to furnishing and develop- 
ing prints. 





PERSONAL. 
—Mr. Henry Pierce, who has been ap- 
pointed Engineer of Construction of the 
Chesapeake & Ohio, was born June 7, 1859, 


at Quaker Hill, N. Y. He spent two years 
at Swarthmore College and three years ai 
Cornell University, graduating from Cornell 
in the Civil Engineering course in 1880. On 
his graduation he entered the employ of the 
Groton Bridge Company as_ draftsman, 
and at the end of six months began his rail- 
road experience as levelman and drafts- 
man on the Cincinnati & South Eastern Rail 
way. In 1883 and ’84 he was draftsman 
on the Cincinnati, New Orleans & Texas Pa- 
cific, and from there went to the Cincinnati, 
Hamilton & Dayton, where he was success- 
ively draftsman, supervisor and Enginee1 
of Maintenance of Way. He has been with 
the Chesapeake & Ohio since 1889, being Di- 
vision Engineer of Maintenance of Way of 
various divisions up to March, 1902, when 
he was made Superintendent of the Green- 
brier Division, from which place he has been 
promoted to be Engineer of Construction. 


—Mr. E. N. Layfield, who has recently been 


appointed Chief Engineer of the Chicago 
Terminal Transfer Railroad,in charge of both 
maintenance and construction, is 33 years 


old and a native of Wilmington, Del. He was 
educated at the Wilmington public schools 
and at Delaware College. From 1892 to 1899 
he was engaged in miscellaneous mainte- 
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nance of way work and in charge of construc- 
tion work on the Pennsylvania lines between 
Philadelphia and Washington. In 1899 he 
entered the service of the Chicago Terminal 





Transfer Railroad as Assistant Engineer. He 
was made Principal Assistant Engineer a 
year later, and now is Chief Engineer. 


ELECTIONS AND APPOINTMENTS. 

Atchison, Topeka & Santa Fe (Coast Lines). 
—Edward Chambers has been appointed 
Assistant Freight Traffic Manager, with of- 


fice at San Francisco. W. G._ Bara- 
well, Assistant General Freight Agent, 
will succeed Mr. Chambers as ren- 
eral Freight Agent, with headquarters 
at Los Angeles, Cal. H. P. Anewalt, 
General Freight Agent of the Santa Fe, 


Prescott & Phoenix, has been promoted to 
the position of General Freight Agent, 
with headquarters at San Francisco. R. 
W. Hobart has been appointed General 
Agent, with office at Fresno, Cal. 

Bessemer & Lake Erie.—lL. C. Bihler has been 
elected a Director, succeeding Geo. E. Mc- 
Cague, retired. 

Buffalo & Susquehanna.—H. H. Gardner, who 
has been General Freight and Passenger 
Agent, has resigned to become Vice-Presi- 
dent of the Bush Terminal Company of 
New York. 

Chesapeake & Ohio.—The jurisdiction of E 
W. Grice, Superintendent of the Hunting- 
ton Division, has been extended over the 
Greenbrier Division on account of the pro- 
motion of H. Pierce to be Engineer of Con 
struction. J. W. Haynes has been ap- 
pointed Assistant Superintendent of the 
Greenbrier Division, with headquarters at 
Ronceverte, W. Va. The office of Assistant 
Superintendent of the Kentucky Division, 
hitherto held by Mr. Haynes, has been abol- 
ished. 

Chicago & Northwestern.—Wm. S. Kies, who 
has been City Trial Attorney of the city 
of Chicago, has been appointed General 
Attorney for the Chicago & Northwestern, 
with headquarters at Chicago. 

Chicago, Burlington & Quincy.—H. G. netz- 
ler, Superintendent of the Chicago Divi 
sion, has resigned to become President of 
the Metropolitan West Side Elevated of 
Chicago. 

Chicago Great Western.—E. C. Macy, Prin- 
cipal Assistant Engineer, has resigned. A. 
E. Harvey, Division Engineer of the Fort 
Dodge Division, has been promoted to Mr. 
Macy’s position. 

Chicago, Peoria & Western.—E. D. Dore, Vice- 
President and Auditor, has been made 
President and General Manager. A. E. 
George has been appointed Secretary and 
Treasurer, and J. P. Gardiner General 
Freight Agent, both succeeding J. J. Lam- 
key. F. S. Ryan has been appointed Car 
Service Agent. All have been appointed 
to similar positions on the Illinois Valley 
Belt. 4 
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Cincinnati, Hamilton & Dayton-Pere Mar- 
quette System.—H. C. Mann has been ap- 
pointed General Advertising Manager, 
with headquarters at Cincinnati. 

Delaware & Eastern.—Otto F. Wagenhorst 
has been appointed Chief Engineer of this 
projected road in New York State. 

Erie.—Charles Hall has been appointed Trav- 
eling Coal Inspector. 

Houston & Texas Central——Henry White has 
been appointed Assistant Superintendent 
of Terminals of this company and of the 
Houston East & West Texas at Houston, 
Texas. 

Houston East & West Texas.—See Houston & 
Texas Central. 

Huntingdon & Broad Top.—Samuel Bancrott, 
Jr., hitherto Vice-President, has been 
elected President, succeeding George I. 
Colket, deceased. C. M. Gage, General Man- 
ager, has been elected a Director and Vice- 
President. He will continue as Genera! 
Manager. 

Illinois Southern.—G. A. Gallagher has been 
appointed Master Mechanic, with headquar 
ters at Sparta, Ill., succeeding R. J. Far- 
rell, resigned. 

Illinois Valley Bell.—See Chicago, Peoria & 
Western. 

Lake Shore & Michigan Southern.—s. W. 
Brown, Assistant Superintendent, has been 
appointed Superintendent at Chicago, suc. 
ceeding H. A. Worcester. See Michigan 
Central. 

Lehigh Valley.—F. E. Hammann, who has 
been Chief Clerk of the Passenger. Depart- 
ment, has been appointed Assistant Gen- 
eral Passenger Agent, with headquarters 
at New York. 

Louisville & Atlantic—The headquarters of 


J. R. Pates, Superintendent, and N. H. 
Goucher, Chief Despatcher, have been 


moved from Versailles, Ky., to Richmond, 
Ky. 

Michigan Central.—H. A. Worcester, who was 
recently transferred from Buffalo to Chi- 
cago as Superintendent of the Lake Shore 
& Michigan Southern, has been appointed 
Assistant General Superintendent of the 


Michigan Central, with headquarters at 
Detroit. 
National of Mexico.—J. H. Metcalf, First 


Vice-President, and J. C. MacKie. Second 
Vice-President, have retired and the two 
offices have been consolidated into the of- 
fice of Vice-President, to which D. P. Ben- 
nett, hitherto Assistant to the President, 
has been elected. John H. Guess, Assistant 
Purchasing Agent, has been appointed As- 
sistant Treasurer. Amilio Velasco has 
been appointed General Counsel. 

New York Central & Hudson River.—The 
title of C. Herbert Ewings, formerly Car 
Accountant, has been changed to Superin- 
tendent of Freight Transportation. 

New York, Chicago & St. Louis.—John J. 
Kearney has been appointed Freight Claim 
Agent at Cleveland. 

New York, New Haven & Hartford.—w. 8S. 
Murray has been appointed Electrical En- 
gineer, with headquarters at New Haven. 


New York, Ontario & Western.—M. J. Ed- 
wards has been appointed Car Accountant, 
succeeding W. D. McQueen, promoted. 


Panama.—Secretary W. A. Taft, voting the 
stock owned by the United States Govern- 
ment, has elected the following directors: 
Theodore P. Shonts, John F. Wallace, 
Charles E. Magoon, Mordecai T. Endicott. 
Peter C. Hains, D. M. Harrod, Oswald N. 
irnst, William Nelson Cromwell, William 
Barclay Parsons, Clarence R. Edwards, J. 
R. de Obaldia, Roger L. Farnham and Ed- 
ward A. Drake. Of these, Messrs. Drake, 
Cromwell, Parsons and Harrod were mem- 
bers of the former board. The directors 
elected the following officers: President, 
Theodore P. Shonts; Vice-President and 
General Manager, John F. Wallace; Sec- 
retary and Treasurer, E. A. Drake; Assist- 
ant Treasurer, Sylvester Deming; Assist- 
ant Secretary, T. H. Rossbottom; General 
Counsel, Sullivan & Cromwell; Traffic Man- 
ager, R. L. Walker; Auditor, John Adams; 
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Superintendent on the Isthmus, H. G. Pres- 
cott; Executive Committee, Messrs. Shonts, 
Wallace, Magoon, Cromwell and Edwards. 

Pennsylvania Lines West (Northwest Sys- 
tem).—F. J. Kron, Trainmaster of the 
Erie and Ashtabula Division, has been ap- 
pointed Superintendent of the Marietta Di- 
vision, with headquarters at Cambridge, 
Ohio, succeeding J. W. Coneys, transferre:l 
to the Logansport Division of the South- 
west System. W. M. Wardrop, Train- 
master at New Castle, Pa., succeeds Mr. 
Kron. s 

Queen & Crescent Route—Waiter Harvey 
has been appointed Assistant Superintend- 
ent of the New Orleans & Northeastern. 

San Pedro, Los Angeles & Salt Lake.—E. ken- 
nessy has been appointed Superintendent 
of Dining Car Service, with office at Los 
Angeles, Cal. 

Southern.—J. F. Sheahan, Master Mechanic 
at Spencer, N. C., has been transferred to 
Atlanta, succeeding S. M. Dolan, resigned. 
W. S. Murrian, Master Mechanic at Alex- 
andria, Va., succeeds Mr. Sheahan. W. F. 
Kaderly has been appointed Master Me- 
chanic of the Washington Division, suc- 
ceeding Mr. Murrian. 

Francis Lynde Stetson has been ap- 
pointed General Counsel at New York; AlIl- 
fred P. Thom, General Counsel at Wash- 
ington; Col. William A. Henderson, Gen- 
eral Solicitor at Knoxville, Tenn., and 
Alexander P. Humphrey, General Counsel 
at Louisville. 

Toledo, St. Louis & Western.—J. K. Sroufe 
has been appointed Engineer Maintenance 
of Way, with headquarters at Frankfort, 
Ind. 

Union Pacific—A. L. Mohler, hitherto Gen- 
eral Manager, has been elected Vice-Presi- 
dent. 

Wabash-Pittsburg Terminal.—Joseph Ram- 
sey, Jr., President of this company, has 
resigned and Frederick A. Delano, form- 
erly General Manager of the Chicago, Bur- 
lington & Quincy, has been elected his suc- 
cessor, 


LOCOMOTIVE BUILDING. 





The Atlantic Coast Line is reported to have 
ordered 50 locomotives from the Baldwin 
Works. 

The Lackawanna Steel Company has or- 
dered six locomotives from the Brooks Works 
of the American Locomotive Company. 

The Lake Shore & Michigan Southern is 
reported to have ordered 25 additional loco- 
motives from the Brooks Works of the Amer- 
ican Locomotive Company. 

The Chicago Southern has ordered 12 loco- 
motives from the Rogers Works of the Amer- 
ican Locomotive Company, instead of eight, 
as reported in our issue of April 14. 

The Pennsylvania is reported to have or- 
dered 15 locomotives from thé Allegheny 
Works and 15 from the Schenectady Works 
ot the American Locomotive Company. 

The Western Maryland is reported to have 
ordered 18 consolidation (4-6-0) passenger 
locomotives, and three switching (0-6-0) lo- 
comotives from the Baldwin Works for Sep- 
tember 1 delivery. 

The. St. Louis & San Francisco is reported 
to have ordered 20 ten-wheel (4-6-0) passen- 
ger and freight locomotives from the Amer- 
ican Locomotive Company, and 10 switching 
(0-6-0) locomotives from the Baldwin Works, 
both orders for July delivery. 

The Illinois, lowa & Minnesota, as re- 
ported in our issue of April 7, has ordered 
two compound mogul (2-6-0) freight locomo- 
tives from the Brooks Works of the Amer- 
ican Locomotive Company for July delivery. 
These locomotives are to weigh 146,000 Ibs., 
with 126,000 lbs. on drivers; cylinders, 19 
in. x 26 in.; diameter of drivers, 56 in.; ra- 
dial stayed wagon top boiler, with a work- 
ing steam pressure of 200 lbs.; 272 tubes, 2 
in. in diameter and 12 ft. 1144 in. long; homo- 
geneous steel fire-box, 108° in. x 46 in.; tank 
capacity, 6,000 gal., and coal capacity, 10 
tons. The special equipment will include: 


Westinghouse American air-brakes, sectional 
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magnesia boiler lagging, National hollow 
brake-beams, Tower couplers, Nathan Moni- 
tor (No. 9) injectors, Leach (A-15) sanding 
devices, and Nathan bull’s-eye sight feed 
lubricators. 

The Illinois Central, as reported in our 
issue of April 14, has ordered 25 simpie con- 
solidation (2-8-0), and 10 simple switching 
(0-6-0) locomotives from the American Loco- 
motive Company. The consolidation locomo- 
tives will weigh 203,000 lbs., with 183,000 lbs. 
on drivers; cylinders, 22 in. x 30 in.; diam- 
eter of drivers, 63 in.; radial stayed extended 
wagon-top boiler, with a working steam pres- 
sure of 200 lbs.; heating surface, 2,946 sq. 
ft.; 344 tubes, 2 in. in diameter, and 15 ft. 
6% in. long; Otis steel firebox, 108 in. x 63 
in.; grate area, 50 sq. ft.; tank capacity, 7,000 
gal., and coal capacity, 15 tons. The switch- 
ing locomotives are to weigh 123,500 lbs. on 
drivers; cylinders, 19 in. x 26 in.; diameter 
of drivers, 51 in.; radial stayed straight top 
boiler, with a working steam pressure of 200 
lbs.; heating surface, 971 sq. ft.; Otis steel 
firebox, 60 in. x 68 in.; grate area, 27 sq. ft.; 
tank capacity, 4,500 gal., and coal capacity, 
6% tons. 

The Chesapeake & Ohio, as reported in our 
issue of April 14, has ordered 18 simple con- 
solidation (2-8-0) class G-7 locomotives from 
the American Locemotive Company. These 
locomotives are to weigh 186,600 Ibs., with 
cylinders, 22 in. x 
28 in.; diameter of drivers, 56 in., with 50- 
in. wheel centers; extended wagon-top boiler, 
with a working steam pressure of 200 lbs.; 
370 Shelby steel tubes, 2 in. in diameter and 
14 ft. 9 in. long; firebox, 90 in. x 75 in.; tank 
capacity, 6,000 gal., and coal capacity, 10 
tons. The special equipment will include: 
Westinghouse American air-brakes, Golmar 
bell ringers, Franklin magnesia boiler lag- 
ging, Monarch brake-beams, steel brake- 
shoes, Tower pocket attachment pilot coup- 
lers, Climax or R. E. Janney tender coup- 
lers, Hancock injectors, Jerome piston rod 
and valve rod packings, Consolidated safety 
valves, Leach sanding devices, Nathan bull’s- 
eye triple sight feed lubricators, Railway 
Steel-Spring Co.’s springs, Latrobe driving 
wheel tires, Railway Steel-Spring Co.’s truck 
wheel tires, and 700-lb. cast-iron tender wheel 
tires. 


CAR BUILDING. 





The Canadian Northern has ordered 10 pas- 
senger cars from Barney & Smith. 

The Tennessee Central is reported to be 
building a number of freight cars. 

The Nashville, Chattanooga & St. Louis is 
reported to be building a number of freight 
cars. 

The Naugatuck 
ordered five acid tank 
tendorf Axle Company. 

The Colorado & Southern has ordered six 
passenger cars from the Jeffersonville Works 
of the American Car & Foundry Company. 

The Atchison, Topeka & Santa Fe is re- 
ported to have ordered 500 additional freight 
cars from the Standard Steel Car Company. 

The Maine Central, as reported in our issue 
of April 14, has ordered 40 Hart convertible 
ballast cars which are to be built at the De- 
troit Works of the American Car & Foundry 
Company. 

The Keystone Coal & Coke Company, of 
Philadelphia, has ordered 500 Pennsylvania 
Railroad standard class Gla steel coal cars 
of 100,000 Ibs. capacity, to weigh about 40,- 
000 Ibs., from the Standard Steel Car Co., 
for August to September delivery. 

The Illinois Central has ordered 600 box 
cars of 80,000 lbs. capacity for delivery dur- 
ing the months of August and September. 
These cars are to weigh about 39,000 Ibs., 
and measure 36 ft. long, 8 ft. 6 in. wide and 
8 ft. high, all inside measurements. 

The Merchants Despatch Transportation 
Company, as reported in our issue of April 
14, has recently built at its Despatch shops 
750 refrigerator cars of 60,000 lbs. capacity, 
and is now building 150 additional. These 
cars are 35 ft., 21%4 in. long, 8 ft. 4 in. wide, 


Company has 
the Bet- 


Chemical 
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and 7 ft. 7% in. high, all inside measure- 
ments. 

The Detroit Southern, as reported in our 
issue of April 14, has ordered 200 flat cars 
of 60,000 Ibs. capacity from the American 
Car & Foundry Co. These cars will weigh 
22,000 lbs., and measure 40 ft. long and 9 ft. 
wide. The special equipment will include: 
Damascus brake-beams, Westinghouse air- 
brakes, Fulton brasses, Monarch couplers, 
Miner tandem draft rigging, Symington jour- 
nal boxes and lids, Standard Steel Co.'s 
springs and Diamond arch-bar trucks. 


BRIDGE BUILDING. 





Baton RouGe, LA.—The Southern Pacific, 
Illinois Central and the St. Louis & San 
Francisco, are said to be considering a joint 
bridge over the Mississippi River. 

CLEVELAND, On10.—Bids are wanted April 
29, at the office of the Board of Commission- 
ers for building concrete and stone culverts 
and abutments and retaining walls in Cuya- 
hoga County. Julius C. Dorn, County Clerk. 

DreNveR, Coto.—Bids are wanted at the of- 
fice of the Board of Public Works, April 26, 
for building a Milan reinforced concrete arch 
over the Platte river on West Colfax avenue. 
G. E. Randolph, President. 

+REENWOOD, ARK.—Bids are wanted May 
1, by Wm. A. Falconer, County Judge, for 
building two steel bridges 56 ft. each over 
James Fork in Sebastian; also for building 
one steel bridge 80 ft. long, with two ap- 
proaches of 32 ft. each, over Vache Grasse 
Creek in Sebastian County. 

KITTANNING, PA.—Bids are wanted April 
27 by the County Commissioners for the 
stone abutments and iron superstructure of 
a bridge to be built over Garrett’s Run in 
Armstrong County. Benjamin Oswald is 
clerk. 

MINNEAPOLIS, Mrinn.—Contract is reported 
let by the Canadian Pacific to Grant Smith & 
Company of this place for the bridge work 
on the Emerson, Prince Albert and Port- 
land sections of its road, and to Kelly Bros., 
of Shane, for the arches and culverts on the 
Ignace, Rat Portage, and La Riviere sec- 
tions. 

Montcrair, N. J.—Plans are being made 
for abolishing the Delaware, Lackawanna & 
Western grade crossing over Bloomfield ave- 
nue. A steel or concrete viaduct is proposed, 
to carry highway and electric car traffic, and 
to cost about $30,000. 

.New York, N. Y.—Only two bids were 
submitted for improvements at the Manhat- 
tan end of the Brooklyn Bridge terminal, 
that of the Snare & Triest Co., $102,600, and 
the Northeastern Construction Co., $145,000. 
Contract reported let to Snare & Triest. 

The bids opened by Bridge Commissioner 
Best for completing the University Heights 
bridges and approaches over the Harlem 
River from 217th street, Manhattan, to 184th 
street in the Bronx, were Snare & Triest, 
$595,897; Williams Engineering & Construc- 
tion Co., $609,696; J. C. Rodgers, $633,518; 


United Engineering & Constructing Co., 
$638,566; Naughton & Co., $644,414; Gallo 


& Pitteli, $671,002, and R. H. Hood Company, 
$809,828. Contract reported let to Snare & 
Triest. ° 

Rat Porrace, Onr.—Bids are wanted by 
D. H. Currie, Clerk, for building a_ steel 
bridge across the tracks of the Canadian 
Pacific Railway on Julius street. 

SAVANNAH, Mo.—Bids are wanted May 4, 
by J. E. Schnitzins, Road and Bridge Com- 
missioner, for some bridge work in Andrews 
County. 

STILLWATER, OKLA.—Bids are wanted May 
8, by J. H. Donart, County Clerk, for build- 
ing 19 steel bridges, each from 30 ft. to 70 
ft. in length, in Payne County. 

Syracuse, N. Y.—Bids are wanted April 
19, by Superintendent of Public Works at 
Albany, for building the superstructure of 
the Willis street bridge over the Oswego 
canal. 

Toronto, OntT.—Bids are wanted April 24, 
by J. W. Leonard, construction manager for 
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the Canadian Pacific, for bridges on the To- 
ronto-Sudbury branch from Bolton to Parry 
Sound. Plans at 112-118 King street west. 

The city engineer has submitted to the 
Board of Control the plans for the proposed 
tunnel under the bay from the island to 
the city and bids will be asked for at an early 
date. 

Other Structures. 


ALLEGHENY, Pa.—A _ resolution has been 
passed by the Council giving authority to the 
Pennsylvania to use Federal street as a site 
for a new passenger station, described else- 
where in this issue. 

BATTLE Creek, Micu.—The Grand Trunk, 
it is reported, has commenced work on a 
new passenger station to cost $100,000, and 
is planning to build large new car shops east 
of the station. 

CARNEGIE, Pa.—The Pennsylvania will 
build a new brick freight house, duplicating 
the capacity of the present structure. 

GALVESTON, TEXAS.—The Southern Pacific, 
it is reported, has authorized an expenditure 
of $35,000 to build an additional shed on 
the west side of the present shed at pier B. 
The company is making a number of im- 
provements, including buildings and new 
trackage and filling in low lands. Among 
the buildings is a 10-stall roundhouse of 
brick, a store office building 20 ft. x 60 ft., 
and a 20 ft. x 30 ft. blacksmith shop. 

LOUISVILLE, Ky.—The L. & N., it is said, 
has given a contract to Geo. E. Gary, of 
Hopkinsville, Ky., to build a freight house 
to cost $18,000. 

NEWARK, On10.—Local reports say that im- 
provements to cost $50,000 will be made by 
the Baltimore & Ohio at its shops here. 

READING, Pa.—The Philadelphia & Read- 
ing is making improvements at its shops 
here to include the following: Manufactur- 
ing tool room, a one-story brick structure 
23 ft. wide by 63 ft. long, with hook tile and 
slag roof, built to the west side of the ma- 
chine shop; tool storage room, a one-story 
brick structure 23 ft. wide by 83 ft. long, 
with hook tile and slag roof, built to the 
west side of the machine shop; test room 
and general foreman’s office, a one-story 
brick structure 23 ft. wide by 40 ft. long, 
with hook tile and slag roof, built to the 
west side of the machine shop; extension to 
boiler shop, a one-story and two-story brick 
structure 119 ft. wide by 223 ft. long, with 
steel skeleton frame, brick walls and slag 
roof, this extension to be provided with one 
10-ton and one 35-ton electric cranes. 

VALLEY JUNCTION, IowA.—The Chicago, 
Rock Island & Pacific, it is said, has given 
contracts to Pennsylvania firms for supply- 
ing it with $37,000 of new shop machinery 
for its shops here. The machinery is to be 
delivered before September 1, and will be 
placed in the new additions which the com- 
pany will build this summer. The company 
also intends to put up a brick fifty-stail 
round-house, besides additions to the ma- 
chinery shops, car shop building and new of- 
fice building. 

Waycross, GA.—The shops of the Atlantic 
& Birmingham, it is reported, were recently 
damaged by fire at a loss of about $50,000. 


RAILROAD CONSTRUCTION. 





New Incorporations, Surveys, Etc. 


ALEXANDRIA, BAyou Macon & GREENVILLE. 
—An officer writes that a tax has been voted 
for ten years by West Carroll Parish, La., 
in aid of this road. Preliminary work on the 
line has been under way for the past year, 
and it is planned to soon begin the construc- 
tion of the road. J. D. Garrison, Chief En- 
gineer, Delhi, La. (See Construction Rec- 
ord.) 

ATCHISON, TopEKA & SANTA Fe.—Accord- 
ing to reports the Abo Pass cut-off, whicli 
this company will build at a cost of $10,000.- 
000, will enable the road to avoid heavy 
mountain grades and reduce running time of 
trains seven to ten hours. I1t will extend 
from Belen, N. Mex., to Texico, on the line 
between Texas and Mexico, 250 miles. Con- 
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struction was commenced two years ago, but 
discontinued atter 22 miles of track were 
laid. Work will shortly be resumed and com- 
pleted in 15 months. At ‘lexico the line witl 
connect with the Pecos Valley line of the 
Atchison system. It will cross the Santa te 
Central at Willard and connect with the H: 
Paso & Northeastern at Llano. The moun- 
tains will be crossed at Abo Pass at an alti- 
tude at summit of 6,491 ft. The heaviest 
grade westbound in crossing the mountains 
will be 0.6 per cent., while eastbound the 
heaviest grade will be 1.25 per cent. for a 
distance of 30 miles. The present route of 
the Atchison over the Sierra Nevada moun- 
tains has grades of 3.50 per cent. 

BALTIMORE & OHIO SOUTHWESTERN.—An oOf- 
ficer writes that this company is not contem- 
plating any improvements in Cincinnati, but 
intends to extend its present second track 
which terminates at Madeira to O’Bannon, 
8.61 miles. The total curvature at present 
is 45544 deg. and on the reconstructed line 
will be only 334 deg., a saving of 121% deg. 
The present maximum grade is 1.012 per 
cent., but it is not uniform. On the new line 
the maximum grade will be the same, but it 
will be uniform over the given distance, and 
will practically all be on tangent. There are 
no important towns between Madeira and 
Loveland, and the work will be done on the 
present right of way. The only important 
bridge work will be that over the Miami 
river, which will have to be converted from 
a single to a double-track bridge. 

Boyne City, GAytorp & ALPENA.—This 
company has been incorporated in Michigan, 
with a capital stock of $1,000,000, to take 
over the property of the Boyne City & South- 
eastern, and extending the line from Boyne 
City to Alpena, a distance of about 110 miles. 
A map showing the location of its proposed 
line to Gaylord with crossing of the Grand 
Rapids & Indiana and the Michigan Central 
railroads, has been filed. The directors are: 
William H. White, Thomas White, James A. 
White, Robert V. White, William L. Martin, 
J. K. V. Agnew and J. M. Harris, all of 
Boyne City. 

BREMEN & SOUTHWESTERN.—This company 
has been incorporated in Alabama to build 
a line from Bremen, Ga., to Wedowee, in 
Randolph County, Ala. Connection will be 
made with the Central of Georgia and the 
Southern at Bremen. The incorporators in- 
clude H. W. Gardner, L. B. Parker and A. A. 
Hurst. 

CACAHUAMILPA CAVES EXPLORATION CoM- 
PANY.—This company has been organized 
in Mexico City, with a capital of $400,000, 
to develop and exploit extensive deposits of 
fine marble and to build a railroad from 
Cacahuamilpa to the Hermosa station of the 
Cuernavaca division of the Mexican Central. 
The officers are: Sefores Carlos Bach, Pres- 
ident; Emilio Leycegui, E. Fernandez Cas- 
tell6, Javier Morales Cortazar, Lic. Gomez 
Perez and Jose Nozari. 

Catoctin & PEN-Mar (ELEctRIC).—At a re- 
cent meeting of the incorporators of this 
company which was granted a charter last 
year in Maryland, it was decided to build. The 
propesed route is from Wolfsville to Higk- 
field, on the Western Maryland, and thence 
to Pen-Mar, about 21 miles. Surveys com- 
pleted show that the road can be built with- 
out any grades in excess of 4 per cent. 
Nearly all of the right of way has been 
secured. 


CHESAPEAKE & OnI0.—Contract is reported 
let to S. T. Smith, of Richmond, Va., to 
double-track this road from Dayton, Ky., to 
Silver Grove, 10 miles. The cost of the work 
will be about $500,000. 


Cuicaco & NoRTHWESTERN.—Surveys are 
reported being made by this company for 
a branch line from Rockford, Ill., by way of 
Stillman along the east side of Rock river 
to Dixon, 40 miles. 


CuiIcaGco, KANKAKEE & CHAMPAIGN (ELEC- 
Tkric).—This company has been incorporated 
in Illinois, with .a capital of $100,000, to 
build an electric road from Champaign, II1., 
in a northerly direction through the coun- 
ties of Champaign, Iroquois and Kankakee 
to Kankakee, and then northeasterly through 
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the counties of Will and Cook to Chicago. 
The incorporators and first board of direc- 
tors are: E. D. Risser, R. A. McCracken, 
of Paxton, Ill.; Upton Schaub, of Watseka, 
Ill., and C. V. Donovan, C. C. Patton and W. 
J. Boot, of Chicago. 

CuicaGco, Rock Is~taAnp & Paciric.—The 
work let to the Dalhoff Construction Co., of 
Little Rock, Ark., on the extension of 
this road from Traskwood to Crossett, Ark., 
about 107 miles, on the main line, 
and 36 miles on the branch road from the 
main line to Eldorado, Ark., has been 
sublet. Some of the sections have been let 
to John Currous, W. P. Fitzgerald, S. T. 
Watson, Cahill Bros., A. G. Brown & Co., 
Grigsby, Seger & Atkinson Construction Co., 
and Adams & Peters. 

CLEVELAND, CINCINNATI, CHIcAGo & Sr. 
Louis.—Surveys are reported made and 
rights of way secured by this company for 
a new line to be built from Danville, IIl., 
to Indiana Harbor, crossing the Indianapolis 
line at St. Anne. By this route the C., C., 
Cc. & St. L. will parallel the tracks of the 
Chicago & Eastern Illinois from Danville to 
Chicago. From Indiana Harbor the road can 
use the tracks of the Lake Shore. The pro- 
posed line will be 125 miles long. 

CoLuMBus & ANNISTON.—This company has 
filed a certificate of incorporation in Ala- 
bama, with a capital stock of $100,000, to 
build a road from Columbus, Ga., to Attalla, 
Ala. The incorporators include Frank G. 
Lumpkin, E. H. Hardaway, Howell Hollis 
and E. K. Cargill, all of Columbus, Ga. 

CotuMBus & LAKE MicHiGgANn.—During the 
coming summer this company, which oper- 
ates a line from Lima to Defiance, Ohio, 42 
miles, will, it is reported, be extended from 
the former place to West Mansfield, about 40 
miles. 

Dayton & NORTHEASTERN (ELEcTRIC).—In- 
corporation has been granted this company 
in Ohio with a capital of $100,000 to build 
an electric road from Dayton to Kenton, 75 
miles, passing through Montgomery, Miami, 
Clark, Champaign, Logan and Hardin Coun- 
ties. The incorporators are: Hugo Cook, 
W. W. Chambers and others, of Dayton. 


DELAWARE INTERURBAN  (ELEcCTRIC).—An 
officer writes that this company is building 
with its own forces an electric road from 
Wilmington, Del., via Marshallton and New- 
ark to Elkton, Md., 1914 miles, which it ex- 
pects to have finished by September of the 
present year. The work includes the build- 
ing of a few small bridges which have not 
yet been ordered. H. R. Fothergill is Chief 
— Gowthrop Building, Wilmington, 

el. 


ErIE.—This company has submitted to the 
Jersey City Street and Water Board its plans 
for the proposed improvement of its termi- 
nal. The plans provide for 550 ft. of tunnel 
and an open cut through the Heights for 
the passenger trains. At the westerly end 
the trains wil! run under the tracks of the 
Lackawanna Railroad. There will be four 


passenger tracks. The tracks will run 
on an elevation in the city east of 
the tunnel to the new _ station and 


ferry-house, to be erected at ilth street, 
three blocks above the present station. A 
roundhouse is provided for at 12th and Bruns- 
wick streets. The present tunnel will be used 
for freight trains. The company has bought 
a large tract of land, and asks the city to 
vacate north of its line 11th and 12th streets 
for two blocks, from Monmouth street to 
Division street, at the western mouth of the 
tunnel, and the three blocks between Mon-: 
mouth and Brunswick streets, from 13th 
street north to 16th street, all on the mea- 
dows; also for the vacation of tracts at Bar- 
num street and at Ninth street. In exchange 
for these vacations it will give the city cer- 
tain privileges, and will widen Hoboken ave- 
nue on the Heights. 


GrRanp Raps. BELDING & GREENVILLE 
(Erectric).—Articles of incorporation have 
been filed by this company in Michigan, 
with a capital stock of $60,000, to build a line 
from Saranac to Greenville, about 19 miles. 
The board of directors includes John T. Rich, 
J. L. Rich, J. L. Hudson, Edward Holmes, 
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John P. Hopkins and E. M. Hopkins, of De- 
troit; C. H. Pomeroy, Saginaw; Frank Wes- 
cott, Vernon, and M. D. Sly, Romeo. 


HAVANA CENTRAL.—'l his company has been 
incorporated in New Jersey with a capital 
of $5,000,000 to build and operate railroads 
in Cuba. The incorporators include Frank 
J. Hammer and John J. Cleary, of Brooklyn, 
N. Y.; Henry M. Traphagen, of Jersey City; 
Benson S. Currier and Chauncey Blair 
Spears, of New York. 

Houston East & West TEXAS (SOUTHERN 
PAcIFIC).—Surveys, it is reported, have been 
completed from Shreveport as far as Hope, 
on the proposed line to be built to Hot 
Springs. This road has been under consid- 
eration for some time and the preliminary 
surveys are said to indicate a successful 
carrying out of the project. 

Kentucky Roaps.—The Louisville Prop- 
erty Co., which is supposed to be backed by 
the Louisville & Nashville, is reported as 
securing rights of way to build a road from 
Jellico up Greasy creek to Four Mile, a sta- 
tion near Pikeville, Ky., 40 miles. The line 
will reach coal fields. 

LAKE SwHorE & MICHIGAN SourHeRN.— 
Rights of way, it is reported, have been se- 
cured by this company as far as Brookville 
for an extension from Franklin, Pa., up Mill 
Creek through Allen’s Mills to Falls Creek, 
where connection will be made with the B., 
B&B: 

LOUISIANA & Pine Biurr.—This company 
has been incorporated in Arkansas with a 
capital of $300,000, all subscribed, to’ build 
a road from Huttig, Union County, to Wil- 
mington, in the same county, 25 miles. The 
corporators are C. D. Johnston, E. A. Frost, 
F. W. Scott, A. W. Corkins and R. E. Row- 
land. The line will cross the Iron Mountain 
at a point near Huttig. 

LOUISVILLE & NASHVILLE.—This company, 
on April 13, opened its line between Jellico 
and Knoxville, Tenn., 65 miles. This 
completes the Atlanta, Knoxville & Cincinnati 
division, and the Louisville & Nashville now 
has a through route from Cincinnati to At- 
lanta by way of Paris, Richmond, Livingston, 
Knoxville and Marietta. 

Contract is reported let by this company 
to Edington Griffitts & Co., of Knoxville, for 
building its line between Saxton and Cor- 
bin, Kentucky. The contract calls for the 
construction of from 12 to 15 miles of grad- 
ing work in the line 32 miles long through a 
mountainous district. The contractors have 
been given one year in which to finish the 
work and will sublet some sections. 


Luxora, JONESBORO & WESTERN.—A new 
company has been incorporated in Arkansas 
with a capital stock of $500,000, of which 
$90,000 has been subscribed, to build a road 
from Luxora, Mississippi County, to Jones- 
boro, Craighead County, 45 miles. The cor- 
porators are C. T. Burns, R. McCreey, of 
Black Rock; John Driver, R. T. Woodson 
and W. B. Calhoun, of Luxora; D. H. Robert- 
son, of Lake City, and E. L. McHaney, of 
Little Rock. The company is chartered to 
build either a steam or electric line. The 
proposed route will parallel the Jonesboro, 
Lake City & Eastern from Lake City to 
Jonesboro and other roads in that section. 


MANUFACTURERS’ Bett LiIne.—This com- 
pany has been incorporated in Indian Terri- 
tory with a capital stock of $500,000. The 
incorporators are: M. B. Baird, M. C. Hale, 
and H. C. Stebbins, of Tulsa, and Major Mob- 
erly and Howard Elder, of Oklahoma City. 
The company proposes to build a railroad 
from a point on the Midland Valley in the 
Cherokee nation to Tulsa, then, in a circle 
around that place, the diameter of the circle 
not to exceed six miles, to the coal banks 
near Dawson, Ind. T. 


MARQUETTE & SoOUTHEASTERN.—Announce- 
ment has been made that this road, which 
is controlled by the Cleveland Cliffs Iron 
Co., will be extended north of Marquette, 
Mich., to Big Bay, 25 miles. Surveys are re- 
ported made and contracts for grading and 
track laying will shortly be let. The exten- 
sion will pass through a rich timber country 
and will be used principally for logging pur- 
poses. The company, which has a capital of 
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$300,000, has bought 20,000 acres of land and 
will at once begin erecting sawmills. A num- 
ber of Pennsylvania capitalists are inter- 
ested; also W. F. McKnight, of Grand Rap- 
ids, and Rush Culver, of Marquette, who will 
be General Manager. 

NEEDLES, SEARCHLIGHT & NORTHERN.— 
Under this name a line is to be built from 
Ibex, Cal., on the main line of the Atchison, 
Topeka & Santa Fe, to the mining district 
at Searchlight and Eldorado Canyon, Nev., 
about 23 miles. . 

New York, New HAvEN & Hartrorp.—The 
line running through Needham, Mass., a part 
of the Midland division, is to be connected 
at its eastern end with the Providence divi- 
sion, by a line to be built from Needham to 
Spring street, West Roxbury, about four 
line will be 


miles. The cost of the new 
about $650,000. The trains of the Needham 
line now run over the Boston & Albany, 


between Newton Highlands and Boston. 

A contract is reported let by this company 
for laying two additional tracks from Guii- 
ford, Conn., to East River about two miles. 
Edward Gagel is the engineer in charge of 
the work. 

NorTHeERN Paciric.—Plans are reported 
made for building an extension on the Mc- 
Henry branch from McHenry, N. Dak.. 
through the Fort Totten Indian Reservation 
to Oberiin, 40 miles, connecting at that point 
with a branch to Esmond. Rights of way 
have not yet been secured and the company 
intends to build only as far as the Cheyenne 
river during the present season. 

PANAMA RaiLrRoAp.—At the annual meet- 
ing at the offices of this company, 21 State 
street. New York, the board ordered that the 
entire road be doubled-tracked at once and 
that entirely new equipment throughout be 
purchased, as recommended by Vice-Presi- 
dent J. F. Wallace, after a personal exam- 
ination of the property. The board appro- 
priated $1,250,000 out of the company’s sur- 
plus funds for these purposes. 

PAaRRAL & DurRANGO.—This company, which 
operates about 80 miles of road, is planning 
to at once build an extension from its south- 
ern terminus to Gunacevi, in the State of 
Durango, 50 miles, and it is said the road 
will eventually be extended to the Pacific 
coast, 150 miles further. The company is 
owned by a syndicate of Pittsburg capital- 
ists. President, S. E. Gill, Pittsburg, Pa. 

PENNSYLVANIA LINES West.—An_ officer 
writes that work has been commenced or 
the Indianapolis Division laying second 
track from Woodstock to Urbana, a distance 
of about 15 miles. Contracts have been let 
for the grading and masonry to Moran & 
Hassett, of Pittsburg, and the T. A. Gillespie 
Company, of Pittsburg. The grades will he 
reduced from a maximum of .9 per cent. to 
.7 per cent. Twelve small bridges will be 
extended. ‘The maximum curvature of this 
part of the line is now 2 deg. 


Pine Biurr NortH & SoutH.—A company 
under this name has been incorporated in 
Arkansas with a capital stock of $600.000, 
of which $92,000 has been subscribed, to build 
a road from Pine Bluff, Ark., to Lonoke, 46 
miles. The corporators include E. C. Howell. 
William Nichols, W. N. Trulock, C. S. Bacon 
and E. B. Bloom. 


Port ArtHuR & Houston SuHort LINE.—An 
officer writes that bids for the construction 
work on this proposed line are being asked 
for. The proposed route runs from Port 
Arthur to Houston, Texas, 85 miles, through 
a rich country easily tilled and of great 
value, touching Wallisville, the county seat 
of Chambers County. It will provide a short 
connection between Houston and Port Ar- 
thur. The construction work will be pushed 
as rapidly as possible to have the road in 
operation within a year. Financial arrange- 
ments are nearly completed and engineers 
are now making surveys. The line will be 
operated by steam and will be level nearly 
all the way. There will be four steel bridges 
and two draw bridges. F. J. Hart, 507 Mis- 
souri Trust Building, St. Louis, Mo., is Presi- 
dent. 


Sioux Ciry, Homer & SouTHERN.—Surveys, 
it is reported, are being made by this com- 
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pany to build in Nebraska from Homer to 
Omaha, passing through the Winnebago res- 
ervation, about 80 miles. It is proposed to 
use gasoline motors. 

TORRANCE, ROSWELL & GuLF.—Maps have 
been filed by this company in New Mexico, 
showing the route of this proposed rogd 
from Torrance southeast to a point north of 
Roswell, then 30 miles south to township 10, 
tnrougn sections 5, 8 and 17, to the middle 
of section 20. The officers are: William H. 
Andrews, of Albuquerque, President; Fran- 
ces J. Torrence, of Pittsburg, Pa., Vice-Pres- 
ident; Willard S. Hopewell, of Hillsboro, 
Second Vice-President; T. Lee Clark, of Alle- 
gheny county, Pa., Treasurer; W. C. Hagen, 
Secretary; Arthur Kennedy, of Pittsburg, Di- 
rector. 

VANCOUVER, VicroRIA & EASTERN.—Applica- 
tion has been made to the Dominion Parlia- 
ment for permission to build a line from 
Ladner, B. C., to the south bank of the Fraser 
river near Liverpool, and to connect with a 
bridge over the Fraser river near New West- 
minster, about 15 miles. J. J. Hill, President 
of the Great Northern, is said to be hack of 
this project. 

WESTERN MaAryYLAND.—An officer of this 
company is reported as saying that the work 
of doubie-tracking the road from Hagers- 
town to Baltimore will soon be commenced. 
Surveys for the work have been made, many 
curves will be taken out and grades reduced. 


RAILROAD CORPORATION NEWS. 





ANN Arzpor.—It is reported that Eugene 
Zimmerman, President of the Cincinnati, 
Hamilton & Dayton Pere Marquette Sys- 
tem, and member of the syndicate which 
expects to purchase the Detroit Southern 
when it is offered at foreclosure sale on 
May 1, has bought the Ann Arbor Railroad 
& Steamship lines. A consolidation of the 
Ann Arbor and the Detroit Southern 
would give a road with 714 miles of line 
running from Ironton, on the Ohio River, 
through a connection between the two 
roads at Dundee, Mich., about half way 
between Detroit and Toledo, to Frankfort 
on the north end of Lake Michigan. The 
Ann Arbor runs a car ferry from 
Frankfort to Menominee and Manistique, 
Mich., and Manitowoc and Kewaunee, Wis. 
The Ann Arbor Railroad runs from Tole- 
do, Ohio, to Frankfort, Mich., 292 miles. 

ARKANSAS SOUTHERN.—This company is re- 
ported to have bought the Louisiana & 
Northwest which runs from McNeil, Ark., 
to Natchitoches, La., 122 miles. The Ark- 
ansas Southern line runs from Eldorado, 
Ark., to Winnfield, La., 99 miles, parallel 
to the Louisiana & Northwest. 

Boston ELEvVATED.—The Massachusetts Rai!- 
road Commission has authorized an issue 
of $7,500,000 30-year 4 per cent. bonds. 
These honds are part of an authorized issue 
of $11,000,000 and are to provide for an 
extension of 214 miles to Forest Hills, and 
for a new power station, terminal stations, 
and rolling stock, including equipment for 
the East Boston tunnel. 

BROOKLYN Rapip TRANSIT.—This company’s 
statement for the year ending Dec. 31, 
shows gross earnings of $15,459,660, net 
earnings of $6,434,885, and net income of 
$1,473,271. ; 

Cuicaco & SourH SHorE (ELectrric).—By a 
decree of the Federal Court in Indian- 
apolis, this electric road which runs from 
La Porte, Ind., to Michigan City, 14 miles, 
is to be sold at foreclosure sale. The 
company has bonds outstanding to the 
amount of $362,000. 

Cuicaco, Rock IstANnp & Pactric.—The $7,- 
000,000 first and refunding mortgage gold 
bonds of 1934, recently sold to Speyer & 
Co., are reported to have been resold to 
German banks for official issue in the Ger- 
man markets. One-half of the $7,000,000 
will be issued at once, the proceeds to be 
used principally to pay for the large 
amount of equipment which will be re- 
ceived during the year. The new bonds 
are in addition to the $25,558,000 already 
listed on the New York Stock Exchange. 
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CLEVELAND, CINCINNATI, Cuicaco & Sr, Louis. 
—The directors of this company have rec- 
ommended an increase of $11,300,000 in 
the capital stock, the new issue to be all 
common stock, and $5,600,000 to be offered 
to stockholders at par to the extent of 20 
per cent. of their holdings. The proceeds 
of this amount are to be used for improve- 
ments and not for the acquisition of other 
properties. The remaining $5,700,000 wilil 
be held in the treasury to be issued as 
needed. The total issue of common stock 
at present is $28,700,000, and with the new 
issue it will be $40,000,000. A special meet- 
ing of the stockholders will be held in Cin- 
cinnati May 31 to act upon the proposed 
increase. 

The report for the six months ended 
Dec. 31, 1904, issued in consequence of the 
change in the fiscal year of all Vanderbilt 
lines, shows gross earnings of $12,141,288, 
an increase of $1,071,156 over 1903. Net 
earnings were $3,951,394, an increase of 
$897,066. The operating ratio was 67.4 per 
cent. in 1904, and 72.3 per cent. in 1903. 
Of the $1,125,948 surplus remaining after 
the payment of interest, taxes and divi- 
dends on the preferred and common stocks, 
$1,000,000 was carried to the equipment re- 
newal fund, and $30,991 charged to adjust- 
ments, leaving $94,952 carried over to profit 
and loss, which makes that item show a 
total of $1,652,735. During the year $3.- 
498,176 was spent on double track work, 
and $1,549,375 on new equipment, of which 
$1,821,480 was paid for locomotives, $466,- 
893 for freight cars, $214,239 for coal cars, 
and $46,813 for passenger cars. 

CoLtorapo & SoUTHERN.—This company has 
acquired control of the Colorado Springs 
& Cripple Creek District Railway, and of 
the Trinity & Brazos Valley which runs 
from Cleburne, Texas, 30 miles south of 
Fort Worth, southeast to Mexica, 78 miles. 
The latter line is to form a part of the 
projected extension from the terminus of 
the Fort Worth & Denver City at Fort 
Worth, to the Gulf of Mexico. 


CoLORADO SPRINGS & CRIPPLE CREEK DISTRICT. 
—See Colorado & Southern. 

Detrroir SouTHERN.—Notice has been given 
that over 85 per cent. of the stock has 
been deposited under the plan of reorgan- 
ization and that the final day on which 
deposits will be received is April 24. 


FORTY-SECOND STREET, MANHATTANVILLE & 
Sr. NicnoLtas AVENUE (NEw YorkK City).— 
Application has been made to the Supreme 
Court of New York State for the appoint- 
ment of a receiver for this street railroad, 
and for an injunction restraining the New 
York City Railway from continuing to op- 
erate the road. It is claimed that earnings 
which should have been applied to the pay- 
ment of interest on the second mortgage 6 
per cent. income bonds have been used for 
other purposes. There are $1,500,000 of 
these bonds outstanding, of the authorized 
issue of $1,600,000, and the Union Trust 
Company, as trustee under the mortgage, 
has made the application on behalf of hold- 
ers of a large amount of them. President 
Vreeland, of the New York City Railway, 
has made an affidavit denying that any 
surplus has been earned available for in- 
terest. 

GREAT NortrHerRN.—This company’s | state- 
ment for the month of March shows ap- 
proximate gross earnings of $3,419,705, an 
increase of $378,071 over 1904. For the 
nine months ended March 31, gross earn- 
ings were $33,326,384, an increase of $1,- 
402,744 over the previous year. 

HAVANA Etecrric.—This company has had 
listed on the New York Stock Exchange 
$6,957,000 consolidated mortgage 5 per 
cent. bonds of 1952, $5,000,000 6 per cent. 
non-cumulative preferred stock, and 
$7,500,000 common stock. The bonds are 
part of an authorized issue of $10,000,000 
of which $1,291,600 will be reserved for 
refunding purposes. 

LAKE ERIE & WestTERN.—AsS a result of the 
unification of the Vanderbilt system, the 
Lake Erie & Western will abandon six 
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miles of its line from Connersville, Ind., 
north to Beeson’s, and will use the Cleve- 
land, Cincinnati, Chicago & St. Louis 
tracks between these points. 

LANSDALE & NorRIistowN (ELEcTRIC).—The 
foreclosure sale of this company, which 
operates 12% miles of line in Norristown, 
Pa., has been ordered for May 4, the mini- 
mum acceptable price to be $150,000. The 
company issued bonds to the amount of 
$299,000 in April 1, 1902, on which no in- 
terest hds been paid. 

Lenigh VALLEY.—The National Docks Rail- 
way Co., which operates a line from a con- 
nection with the Lehigh Valley at Jersey 
City to Constable Hook, two miles, with 
seven miles of branches, has been consoli- 
dated with the Lehigh Valley Railroad Co., 
of New Jersey, which is controlled by the 
Lehigh Valley through ownership of its 
entire capital stock. This was increased 
by $3,854,000 in order io exchange this 
amount for stock of the National Docks 
Company at par. This makes the total 
capitalization of the Lehigh Valley R. R. 
Co., of New Jersey, $20,308,000. 

LOUISVILLE & NASHVILLE.—Henry B. Gray, of 
Birmingham, Ala., who recentiy secured an 
injunction restraining the Louisville & 
Nashville from absorbing the South & 
North Alabama by buying the stozk at 
$27.50 a share, has made an offer to buy all 
of the stock of the South & North Alabama 
at par. There is $3,400,000 of stock out- 
standing. 

LOUISIANA 
Southern. 

MILLEN & SourHWESTERN.—This company, 
whose road runs from Millen, Ga., to Vi- 
dalia, 53 miles, has authorized an issue of 
$800,000 first mortgage 5 per cent. bonds 
of 1955. Of this amount $210,000 ($4,000 
per mile) is to be issued at once; $1,000 
per mile is to be reserved for betterments, 
and $5,000 per mile for extensions. 

MINNEAPOLIS, St. Paut & Sauit Ste. Marir. 
—Wm. A. Read & Co., of New York, have 
recently offered at 1001!;, $250,000 first con- 
solidated 4 per cent. gold bonds of 1938 of 
this company, interest guaranteed by the 
Canadian Pacific. 

New York Centra & Hupson River.—The 
statement of this company and leased lines 
for the month of March shows earnings 
from operation of $7,003.296 in 1905, 
against $6,460,258 in 1904, an increase of 
$543,038. For the quarter ended March 31, 
earnings from operation increased $1,211,- 
636 from $17,231,453, last year, to $18,443.- 
089, this year. 

This company has applied to the New 
York Stock Exchange to list $30,000,000 of 
its 4 per cent. debenture bonds, authorized 
in 1904. This is the unissued part of the 
authorized issue of $50,000,000. The pro- 
ceeds are to be used chiefly for improve- 
ments. 

New York, New Haven & Hartrrorp.—Gover- 
nor Douglas, of Massachusetts, has signed 
a bill providing for the purchase of the 
New England by the New York, New Haven 
& Hartford. 

In a hearing before the Massachusetts 
Railroad Commission it came out that the 
Consolidated Railway paid $1,500,000 for 
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the Worcester & Southbridge Street Ry., 
which connects Worcester, Mass., with 


Southbridge, Sturbridge and Fiskdale. At 
the time the latter road was taken over, it 
was in the hands of a receiver with a float- 
ing debt amounting to $880,000. In order 
to avoid assuming this amount, holders 
of its $600,000 stock were willing to turn 
their stock over to the Consolidated Co. 
for nothing. The $1,500,000 paid repre- 
sents, in addition to the floating debt, the 
bonds on the property. The Worcester & 
Southbridge has retired $680,000 of its 
floating debt, and a new issue of $100,000 
bonds has been made. 


PENNSYLVANIA CoMPANY.—The Guaranty 
Trust Co., of New York, has recently of- 
fered at 9314 and interest, a block of this 
company’s 314 per cent. 40-year Series D 
guaranteed trust certificates. They are 
secured by a deposit at par of 7 per cent, 
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special guaranteed stock of the Pittsburg, 
Fort Wayne & Chicago, all of whose out- 
standing bonds by the operation of the 
sinking fund will be extinguished on July 
1, 2912: 

ROCHESTER & EASTERN Rapip.—This company 
has recently been purchased, probably by 
the Westinghouse interests, and the new 
owners have bought the Geneva, Waterlovu, 
Seneca Falls & Cayuga Lake Traction Co.’s 
line which runs from Geneva, N. Y., to 
Cayuga Lake Park, 17 miles. 

Sr. Louis & SAN FrRANciIsco.—Press reports 
state that this company will shortly take 
over the Tennessee Central, which runs 
from Hopkinsville, Ky., through Nashville 
to Harriman, Tenn., 50 miles east of Knox- 
ville, 251 miles of main line, with 47 miles 
of branches and a belt line 11 miles long 
about the city of Nashville, which includes 
all the river front at that place ans 
branches to all the manufacturing districts 
of the city. It is probable that if the 
“Frisco” acquires the road, a connectior 
will be built between Joppa, I1l., or Evans- 
ville, Ind., on the Chicago & Eastern IIli- 
nois, and Hopkinsville, the northern ter- 
minus of the Tennessee Central. 

This company’s statement for the eight 
months ending Feb. 28, shows gross earn- 
ings of $26,086,562 in 1905, against $24,- 
624,150 in 1904, an increase of $1,462,412, 
and net earnings of $8,831,474 in 1905, 
against $8,132,645 in 1904, an increase of 
$698,829. 

SOUTHERN PAciric.—See Texas & New Or- 
leans. 

TENNESSEE 
Francisco. 

TEXAS & New OrLEANS.—Governor Lanham, 
of Texas, has approved the bill authorizing 
this company, controlled by the Southern 
Pacific, to sell its Dallas-Sabine Division 
which runs from Dallas, Texas, southeast 
to Sabine Pass, on the Gulf of Mexico, 289 
miles, to an independent company not to 
be identified in any way with the Southern 


CENTRAL.—See St. Louis & San 


Pacific. At present the Southern Pacific 
controls parallel routes between those 
points. 


TEXAS & Paciric.—This company is reported 
to have bought control of the Natchez & 
Western which operates a narrow gage 
line from Vidalia, La., opposite Natchez, 
to Black River, 25 miles. It is probable 
that the line will be changed to standard 
gage and extended to a connection with 
the Texas & Pacific, New Orleans & North- 
western and Memphis, Helena & Louisiana 
at Faraday, La. 

ToLepo, St. Louts & WESTERN.—Wm. A. Read 
& Co., of New York, have recently offered 
at 901% and interest, $250,000 of this com- 
pany’s prior lien mortgage 3% gold bonds 
of 1925. 

Trinity & BRAZOS VALLEY.—See Colorado & 
Southern. 

VERA Cruz & Paciric.—This company has ap- 
plied to the New York Stock Exchange to 
list $7,000,000 first mortgage 414 per cent. 
bonds. 


WABASH.—Notice has been given to the hold- 
ers of the debenture ““B” bonds that the 
bondholders’ agreement of March 27, for 
the purpose of securing an adjustment of 
the claims for interest, has become effect- 
ive by the execution thereof by the owners 
of the requisite number of bonds. Any 
additional bondholders desiring to join in 
the proceedings are requested immediately 
to sign the agreement, copies of which may 
be obtained at the office of the United 
States Mortgage & Trust Company of New 
York. 

WALLKILL TRANSIT ComMPpANY.—This com- 
pany has recently been organized at Mid- 
dletown, N. Y., and incorporated at Al- 
bany, with $350,000 authorized capital 
stock, as a successor of the Middletown- 
Goshen Electric Railway. 

WASHINGTON, ALEXANDRIA & MrT. VERNON 
(Evecrric).—Graham & Company of Phil- 
adelphia have recently offered at 102% 
and interest a block of this company’s 
first mortgage 5 per cent, gold bonds, 





